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I [IN ADVANCE.] 

Improved Woodworth Planing Machine. I in the operation of the planing machine. The most import- planers. For descriptive circulars, address John B. Schenck & 
Son, Matteawan, N. Y. The Woodworth planer for nearly forty years has been ant improvement, however, is the arrangement by which the 

known and used in this country, and has ma,de a name for matching guides and matching head are adjustable across the 
itself in others. The Woodworth planer occupies the fore- machine, all being moved by one crank, or the shank of the 
most rank among the many labor-saving machines produced matcher hanger screw shown in the engraving; the guides 
by the inventors of the last half century. From the experi- being moved by the horizontal shaft, which, 4Y means of the 

-----... _ ... ----
l'IIachine Cor Digging Potatoes. 

T 110 harvesting of that most valuable and popular eEcule 
the potato, is a labor so monotonous and exhausting, that 

THE IMPROVED SCHENCK-WOODWORTH. PLANER. 
ence and skill it has developf3d, have spmllg the molding 
and tenoning machines, so important among the labor's.\.,ying 
machines used in the building art. 

' 

The Schenck Machine Works, founded in 1832, were the 
first establishment which made the manufacturing of the 
Woodworth planer a specialty. The senior of the present 
proprietors, after an experience of many years in the construc
tion of what has been so long 
known as the " Schenck-Wood-
worth planer," has made many 
valuable improvements in them, 
for which letters patent have 
been secured through the agen
cy of the SCIENTIFIC AMERICAN. 

The engraving represents their 
extra No. 1 planer, with eight 
feed rollers, and an under cutter, 
so that it planes both sides and 
matches both edges at one oper
ation. 

The improvements made by 
Mr. Schenck are as follows: A 
method of adjusting all the top 
feed rollers simultaneously, pre
serving their relative positions 
by means of one crank, by a very 
simple arrangement, requiring 
only one screw on each side of the 
machine; also adjusting the 
facing cylinder and the pressure 
bar on the delivering side, as 
well.as the pressure roller on the 
ent�ring side of it simultaneous-
ly, precluding the possibility of 
lowering the facing cylinder, so 
as to come in contact with the 
pressure bar and roller, or of 
raising the bar and roller so as 
to come in contact with the 
knives on the facing cylinder, 
thus rendering it perfectly safe 
to adjust the machine so as to 
receive stuff,of any thickness de
sired while in operation, with no 
appreciable loss of time. 

Another important improve
ment consists in making the 
lever which weights the intro-
ducing pressure roller adjustable, . 
so that it may be placed (as it always should be) over the mid
dIe of the board being planed. This causes the roller to bear 
evenly on the surface of the board, and prevents it from cant
ing. This pressure roller is raised by, and with the introduc
ing feed roller, always being one-eighth of an inch below it, 
so that the board, in passing under it, raises it only the one
eighth of an inch, whether much or little is to be planed off. 
The advantages of this arrangement will be apparent to all 

bevel gears, revolves the screw which carrie" tho euq. qf the 
long introducing guide, and sim'Ultaneons adJusts the 
guides a.nd matcher head, preserving their relative positions 
to any desired point across the machine. By this improve
ment, the whole length of the knives is used when narrow 
stuff is being planed on a wide machine, effecting a great 
saving of knives, also of time, as the change is made while 

BAKER'S ROTARY POTATO DIGGER. 

though no one objects to the root, when it appea� o8'ofiif, 
table, in whatever garb, digging potd.toes ip, rega-rded as quite 
another thing. So, a machine that will dig the bulb, and 
save human arms and human endurance the labor, must be 
acceptable. Such is claimed, by the inventor, to be the ma
chine which the engraving represents. 

!t is simply a carriage or frame supported on two driving 
wheels, and is drawn. by a 
team of two horses, walking 
on each side of the drill or row 
of hills. Secured to the driv
ing wheels, and revolving with 
them, are two gears, engaging' 
with two other gears on a front 
shan, carrying, at the center 
of the frame, a bevel gear that 
meshes with a similar gear on 
a shaft in line with the draft 
pole. This shaft turns in a 
sleeve forming a portion of the 
frame of the entire machine, 
and carries, on its rear end, a 
cylindrically-shaped frame, the 
rear of which is open, and the 
sides of which are spirally-ar
ranged tines, pointed and flar
ing at the front end, and 
strengthened by hoops or cyl
indrical bands. 

In operation this basket cyl
inder revolves,by the draft of 
the machine over the ground, 

1 in a direction with the spiral in
cline of the bars or tines. The 
points of those enter the ground 
to a depth sufficient to lin the 
roots, this depth being gov
erned by the downward in
clination of the tines at their 
forward or entering end. Th� 
forward and rotating move
ment of the arms ilf this cyl
inder,combined with their spi
ral arrangement, lifts the pota
toes from their bed, sifts the 
clinging soil from them, and 
deposits them in a regular row. 
It does not dig the earth as do 
some other machines intended 

the machine is running, and with no loss of time. The ad- : for the same purpose, but it lifts the tubers,sifts them from 
vantages of this improvement are apparent to every operator. I the earth, and leaves them clean on the surface of the ground, 
It is very simple and durable, and accomplishes the objects without plowing. Beside this, it acts somewhat,as a plow, 
for which it was designed, with great accuracy. cultivator, or harrow, disintegrating the clods, and leaving 

The Messrs. Schenck build a great variety of smaller the soil porous and open for a subsequent crop, or for the 
planers-some for surfacing only-but all combining the same action of the frost, preparatory to the next spring's planting. 
principles of simultaneous adjustment, which are the lead- But this preparation of the soil is only secondary to the pri
ing characteristics of the improved Schenck-Woodworth mary object of the device, which is to lift the potatoes and 
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separate them from the soil. 
Itnd not a soil digger. 

It is intended as a potato digger but by its anterior margin. The theory anticipates that un

Letters for information should be ad- dressed to the inventor 
and patentee, T. Baker, Stillwater, Saratoga county, N. Y. 

.. _ .. 

The Velocity oC Insects' Wings During Flight. 

The Oompte8 Rendu8 contains an interesting article, by E. J. 

Marcy, containing the results of an attempt to submit to strict 
experiment thE' study of those motions which the eye cannot 
follow, and the form of which cannot, under ordinary circum
stances be discussed, on account of their extreme rapidity. 
The points to be determined, and the questions to be an
swered, were: 

What is the frequency of the movements of insects' wings? 
What are the different positions which the wing takes in the 
different phases of each of its revolutions? By what mechan
ism does the wing, taking the air for its fulcrum, produce the 
locomotion of insects? 

The results attained have a direct bearing upon the con
struction of flying machines, and will be perused with inter
est by aeronauts and those aspiring to be aeronauts. 

Physiologists have attempted to determine the frequency of 
the movements of the wing, from the sound produced by the 
insect during flight. They have been compelled to admit 
very high figures; six hundred vibrations a second, for the 
common fly ; yet that number must be tripled in cases of very 
rapid flight. Other insects must produce a far greater num
ber of beats. Naturalists, nevertheless, have been little 
agreed upon the cause which produces the sound we hear 
during the flight of insects. Some authors think the sound 
independent of the wing movements, produced by a special 
humming apparatus; it is due, according to others, to the al
ternate movements of the air, in escaping and entering the 
tracheal tubes. 

In face of these diScOrdances, the author sought for a mode 
of exhibiting, in an unmistakable manner, each of the beats 
of the wing of an insect, and the graphic method answers 
very well for determining their frequency. 

' 

He grasped, with a fine pair of nippers, the hind part of the 
abdomen of an insect, rind when it sought to fly, directed one 
of its wings in such a way, that it rubbed by its point against 
the surface of a smoked cylinder, which revolved with a known 
velocity. The wing, at each of these revolutions, carried 
away a little of the black of the smoke which covered the 
cylinder, and left a trace of its passage. This experiment 
gives a diagram exhibiting the varied forms that are periodi
cally r.eproduced with the same characteristics, and, conse
quently, correspond to one revolution of the wing. By means 
ltf, a chronographic diapason, the exact number of the revolu
tions of the wing which are effected in a second were precise
ly determined. That which he used, gave a graphic delinea
tion of five hundred simple vibrations per second. 

A continual rubbing of the wing on the cylinder, presents 
a resistance to this organ, which retards its frequency; so in 
order to have the nearest approach to the truth, those draw
ings were selected in which the contact of the wing with the 
cylinder was at a minimum, so that tlie diagrams were re
duced to a series of points. 

The frequency of the movements diminishes, also, when the 
wing is loaded with' a little weight. It diminishes equally by 
fatigue, and the a�tion of cold. Everything occurs in this 
case,as in the rhythmic movements of the muscular system in 
different animals. Under equally favorable conditions for ob
servation, the frequency of the beats which different species 
of insects produce, brings be.tore us curious results. 'rhe 
numbers found for each second are as follows: 

Common fly, 330; drone, 240; bee, 190; wasp, 110 ; hawk
moth, 72; dragon fly, 28; cabbage butterfly, 9. 

A more complete study of a great number of well-deter
mined species would, doubtless, furnish much higher figures, 
as the maximum frequency. 

It should be added that the wing movements, in this sort of 
captivity, on account of the greater resistance, will be reduced 
in number. The above figures must, therefore, be below those 
representing vibrations in a free flight. 

The graphic method does not answer very well to deter
mine the course of the wing at each of its revolutions. The 
tracings which the point of the wing of an insect describes 
in space are inscribed on the surface of an ideal sphere, which 
has for its radius the length of the wing, and for its center the 
point at which this organ is implanted in the thorax of the 
insect. A spherical surface of this nature could only be tan
gential at one point to th� surface of the registering cylinder, 
and every fuller contact risks deforming the drawing more 

der these conditions the figure 8 ought to disappear, and in 
its place one should obtain a double contact of the wing with 
the cylinder. One of these contacts took place at the instant 
the upper loop of the 8 was formed, and at the point where 
this loop presents its convexity to the cylinder. The other 
contact took place where the lower loop was formed under 
the same conditions. 

The author concludes that this complex movement does not 
result from a series of periodic muscular acts executed by the 
insect, acts which would produce in one case a-simple oscillation 
in a vertical direction, while in the horizontal direction, other 
muscles would produce, at the same time, two oscillations. 
In reality, the insect only executes one movement of lowering 
the wing, to which succeecis a movement of elevation, and if 
in consequence of these two contrary movements, the wing 
is not limited to oscillate in one plane, this results from the 
resistance of the ai.r, which imposes upon the wing a devia-
tion in each half of its course. 

._ .. 
Clocks and Clock ToW"ers. 

A correspondent of the London Building New8 writes to that 
journal some suggestions, both with regard to the construc
tion of clock dials and their illumination by night. He thinks 
it possible to illuminate the hands alone by making them hol
low: in fact, gas tubes with jets of gas close to each other 
along their entire length, after the manner of lighting to be 
seen in many places. There would. be no difficulty in intro
ducing the gas into the hands, wh:ch would by this means be 
seen as far as the clock tower itself allowed. The figures 
might be similarly illuminated if considered necessary, but 
they are really of very little use, the position of the hands 
alone being a sufficient guide. It may be objected that in an 
occasional high wind the light would be extinguished, but by 
having one jet properly protected in the center, the flame 
would immediately run along the hands, and relight them as 
often as the light might be extinguished. 

Then, with regard to the construction of the towers, there 
can be no reason why they should all be after one pattern 
simply to provide room for the weights. In a church or public 
clock the weights attached to the striking portion of the ma
chinery are (unlike those of domestic clocks) always the heav
iest and the most difficult to provide for, but it is practicable 
to do away with them altogether by substituting an electro
magnet in their place. Electric batteries can now be made 
so constant and so comparatively inexpensive that the cost 
would not be so much as the payment for winding often 
a,mounts to. The smallest clock in the basement of the tower, 
or, indeed, in any part of the building, could be made to send 
the requisite C¥rrents botp. for. the" going" and the "striking" 
parts of the machine. Unsteadiness of the tower would not at 
all interfere with the performance of the clock. 

The suggestion of an oval dial, mooted in a previous issue, 
is, he thinks, hardly advisable, seeing that it would in effect 
reduce the diameter of the dial to that of its shorter a;xis, and 
as size is tantamount to visibility, the aim is generally to ob
tain the largest space consistent with the architectural details 
of the building. 

There is a plan, however, which would allow considerable 
variation in the shape of the dial, and yet, with a smaller sur
face, be more distinct. It is to show the time in the same way 
as the day of the week and month are shown in some " date 
boxes," that is, by the figures being painted on linen, and 
strotched in an endless coil over rollers. By this means, if re
quired, figures ten feet in hight Ilould be made use of, the 
time being indicated every minute as given in railway time 
tables, " 12.50," "- 12.51," etc., the hour figures being in an up
per compartment, either immediately over or some distance 
away from the minute figures, as fancy might dictate. The 
mechanical apparatus for this purpose would be of the sim
plest possible description. 

If such a scheme were adopted, illumination by night could 
be effected with the greatest facility. On some portion of t.he 
tower gas piping might be arranged, coil'within coil, so that 
all the figures from 1 to 0 should be represented, and then, as 
each minute passed, by simply turning the proper tap, the 
requisite figure would be illuminated; one tap being turned 
on before the other was turned off, the flame would be com
municated as required. It is almost needless to observe that 
the piping could be colored to any required tint to harmonize 
with the materials of the tower, and, moreover, might be so 
constructed as to' be an ornamental addition. 

------_ ... -----
A NeW" Method oC Carriage. 

or less, in reproducing the curvature of the wing. To obtain The London Building New8 says an invention of Mr. Hodg
an exact notion of the course of the wing in space, Wheat- son, C.E., was tested lately at Bardon Hill and Markfield, 
stone's optical method was employed. It is well known that which claims to provide a means for the cheap carriage of 

'this celebrated English physicist terminates vibrating rods minerals, stones, and other substances, far surpassing the 
with bright metallic balls, whose gleam leaves upon the cumbrous land carriage system now in use. The inventor 
retina pel1llistent impressions of the periodical movements claims that, by this system, a way can be constructed very 
they execute. rapidly, that the necessity of leveling the ground, and of 

By fixing with varnish a little piece of gold leaf to the end bridging over water courses or other obstacles is avoided, and 
of an insect's wing, and placing the animal in a ray of sun- that it costs much less than any other road, varying in price 
light, a bright luminous image was obtained in the form of from £250 to £1,000 pounds per mile, to carry from 50 to 1,000 
the figure 8, which indicates the different points in space tuns per day over any country, which price includes steam 
�raversed at each revolution, by the gilt spot. power, rolling stock, and every requisite for work. The cost 
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provide for the distribution of the burden and the application 
of motive power, have been problems of no small difficulty; 
but experiments having demonstrated the practicability of 
this scheme, arrangements were entered into with the pro
prietors of the Markfield granite quarry. 

The line consists of an endless wire rope, supported on a 
series of pulleys, carried by substantial posts fixed in the form 
of tripods (varying in hight from 14 feet to 40 feet), wh.ich 
are ordinarily about 150 feet apart, but where necessary much 
longer spans are taken, in one instance being nearly 600 feet. 
This rope passes at one of its ends round a drum worked by 
an ordinary movable steam engine of 16-horse power, and the 
rope is driven at a speed of about four miles an hour, although 
when the way is completed six miles and upwards will be at
tained. The boxes in which the stone is carried are hung on 
to the rope at the loading end, the attachment ,consisting 
of a pendant of groove-like shape, which maintains the 
load in perfect equilibrium during the whole course of the 
journey, whether it be traveling up or down the inclines, and 
at the same time enables it to pass the supporting pulleys 
freely; and it is a source of wonder to see the ease with which 
the loaded boxes travel up the inclines, although the gradient 
is sometimes as much as one foot in six. Each of the boxes 
carried one cwt., and the delivery will be at the rate of about 
200 boxes per hour for the distance of three miles. The cost 
of the present way is £200, and the saving in the cost of traffic 
will be 33 per cent to the proprietors, Messrs. Ellis and Ever
ard, in addition to the enormous saving in construction. The 
scheme is susceptible of extension to carry heavy traffic, the 
only difference being the providing of stronger gear. The 
The line was constructed by the Wire Tramway Company, of 
London, under the personal superintendence of Mr. Hodgson, 
and with the efficientco-operation and assistance of Mr. Omman
ney. The cost of the rope is about is. 9d. a foot, and is manu
factured at Warrington, being half an inch in diameter. The 
rent paid to owners of land over which the posts are fixed is 
5s. per foot, the whole rent of the course being £25. 

._. 
Reducing Alunllnuln trOIn its Ores. 

A Boston chemist has patented the following method of ex
tracting aluminum. He mixes alumina with gas tar, resin, 
petroleum, or some such substance, making it it into a stiff 
paste, which is divided into pellets ; and these pellets or balls 
are dried in a drying oven, then placed iIi a strong tube or 
retort, which is lined with 11 coating of plumbago. They are 
then exposed to a cherry-red heat. The retort must be suffi
ciently strong to stand a pressure of from twenty-five to thirty 
pounds on the square inch, and be so arranged that, by means 
of a safety valve or tube, the necessary amount of hydrocar
bon gas ca.n be introduced into the retort among the heated 
mixture, and tlw pressure of from twenty to thirty pounds on 
the inch be maintained. Hydrocarbon gas is generated and 
pumped into the retort, and as it is consumed the supply is 
maintained. By this process the alumina is reduced and the 
metallic aluminum remains as a spongy mass, mixed with car
bon. This mixture is then remelted with metallic zinc, and 
when the aluminum has collected in the metallic state, the 
zi,nc is driven off by heat. The reduction is due to the actioIl 
of the hydrocarbon u.ilder pressure. The time for reducing 
one hundred pounds of aluminous earth, cryolite, or other 
compounds of aluminum, should not be more than four hours; 
and when hydrocarbon gas can be obtained in a heated 
and compressed state, the reduction takes place in a still 
shorter period. 

-_ .. 
Sacety Matches. 

It is well known that a great number of serious accidents 
occur from fire, caused by persons carelessly throwing down 
matches which they believe to be harmless, because the flame 
has been extinguished, but which in reality are highly dan
gerous, and quite capable of communicating fire to any light 
dry material, in consequence of the wood splint being at a 
red heat, although not actually in a flame. It has been pro
posed, in order to prevent this, to saturate the splints (previ
ously to their being dipped), with a solution of any chemical 
salt which has the property of preventing the wood from re
maining at a red heat, after the flame has been extinguished, 
without being in any way detrimental to the inflammable na
ture of the splint; and thus to prevent the possibility of ac
cident from the dropping of the match after the extinction of 
the flame, but while the splint is still at a red heat. The sub
stance which he proposes to employ is alum; though other 
salts have this same property. The matches before being 
dipped are to be immersed in a strong solution of alum or 
other salt with similar action, until they are saturated-they 
are to be dried and dipped with the ordinary composition. 
Matches so treated are said to ignite and burn with flame as 
long, and as readily, as other matches, but the instant the 
flame is blown out, the match becomes black and perfectly 
harmless. 

.. _ .. 

Among different sorts of insects the experiments almost of transit also is very low, as compared with the expense of 

GOLD REFINING.-Mr. F. B. Miller, an assayer of New South 
Wales, has recently specified a patent which relates to the re
fining of gold. The title is "An improved method of toughening 
British gold bullion, or refining alloyed .qold, and separating 
therefrom anymlver it may contain." In his specification, the 
patentee proposes to effect his desirable object by the employ
ment of chlorine gas or hydrochloric acid gas, applied in such 
a manner that it shall rise up among and through the alloyed 
gold in a molten condition, by which means the chloride of 
silver, and the chlorides of any other metals of baser order 
which may be present, will be formed, and will rise to the 
surface of the melted mass, while the gold will remain be
neath in a purified and tough condition. The author read a 
paper upon the su bject, before the Chemical Society of Lon-

always met with the same form, carrying on the axle. The system may be briefly defined as 
Resuming then the graphic :rq.ethod to veJMy this result, he a continuous development of the plan now not unusual in In

succeeded in obtaining successively portions of the drawing, dia, Australia, and in some mining districts, of bridging over 
in some cases giving the uppel: loop of the 8, in others the a rivel" or ravine by a single wire, by which, carried in a buck
lower, and in others th� double pqint, where is the intersec- et suspended by a pulley, the necessary loads are transmitted 
tion of the two halves of the 8. from one point to another. To accomplish (in the words of 
. By w�y of further confirmation, he sought to register the the inventor) the easy passing of the points of su�port neces
pntact of the wing w�th the cylinder, not op.ly by it!! point, , (:lary to c!\rfY ollt It continuou!\ 1ine of communication, and to don, a few mo�th!! ago. 

' 
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EXPLOSIVE COMPOUNDS FOR ENGINEERING PURPOSES. 

NO. III. 
During the year 1866, a new kind of blasting powder, which 

promised to supersede gunpowder in mining operations, was 
introduced to public notice in England. This was the inven
tion of M. Gustave Adolph Neumeyer, of Taucha, Saxony, and 
to which the term" inexplosive" may appropriately be ap
plied, inasmuch as there is no possibility of its exploding, 
either during its manufacture, storage, or manipulation. Not 
until the proper moment of ignition arrives, when it is well 
rammed home and prepared to do its work, is its energy de
veloped. Then, and only then, it manifests a power, when 
used weight for weight, considerably in excess of that pos
sessed by gunpowder. M. Neume;fer, all his life connected 
with the management of quarries, and himself the possessor 
of a quarry near Taucha, had his attention forcibly drawn to 
the distressing accidents, which are of such frequent occur
rence in blasting operations, and he conceived the idea of pro
ducing a blasting powder which should combine the desired 
degree of s:rength, with perfect safety when in work. After 
a long series of trials and experiments, he succeeded in effect
ing his object, by the invention of a powder which unites in 
itself the above important qualities. Within two years from 
the date of his discovery, M. Neumeyer was manufacturing 
this powder ona large scale; extensive mills with steam pow
er having been erected for its production in the city of Alten" 
burg, and in two other places in Germany. 

Although Neumeyer's powder differs in color as well as in 
action from gunpowder, in that it is slow burning instead of 
violently explosive when in contact with air, it is composed of 
precisely the same materials as ordinary gunpowder. To 
these no other substances are added, the whole secret of the 
extraordinary result arising simply from the method of pro
portioning and compounding the ingredients. A reduction is 
made in the amount of sulphur employed, by which means a 
much smaller quantit.y of the noxious vapors is evolved on its 
ignition than is produced by the combustion of ordinary gun
powder-a point of great importance in underground mining 
operations. Some difference is made in its preparation, ac
cording to the use for which it is required, whether for mili
tary or for mining purposes. As a consequence, there results, 
in the former case, a powder which, when hermetically con
fined, explodes at the same temperature as ordinary gunpow
der, while when prepared and charged for blasting purposes, 
it requires a somewhat higher temperature. This, so far from 
being objectionable, is positively advantageous, inasmuch as 
it makes the possibility of accidental ignition more remote. 
Bickford's safety fuse, which is now so extensively used in our 
own and continental mines, is best adapted for the ignition of 
this powder. Another important feature in Neumeyer's pow
der is, that although no coating or gla.zeis impar1lM to it in 
manufacture, it is not more hygrometric than ordinary gun
powder, while, if wetted and dried, it is said to retain all its 
good qualities in full fo!ce. Ordinary powder is more pow
erful as the size of the grain is increased, but Neumeyer's 
powder, when in a condition of fine dust, is equally if not more 
efficient than the other. From what has been said, it will be 
seen that the new gunpowder embodies safety in manufacture, 
in transport, and in handling, preparatory to actual use; while 
it has been proved to be superior to ordinary gunpowder, in 
point of effective power, so . .that it may fairly be said to be a 
safe and efficient substitute for our old powder. 

In support of the above assertions, both of its inexplosive
ness and explosiveness, the author would observe that he has 
made some trials, which proved conclusively that Neumeyer's 
powder possessed both those qualities. But as a greater value 
attaches to trials made publicly, and the results of which have 
been placed publicly on record, the author prefers to give 
these in place of his own limited experience of this powder. 
First, then, as to its inexplosiveness. This was proved by sev
eral experiments made in the grounds of the Crystal Palace 
in December, 1866. The most conclusive test of this quality 
of the powder was the following :-A small house, 5ft. square, 
built of brick and roofed with slate, and having two chim
neys made of 5-inch drain pipes, was constructed, and in it 
351bs. of Neumeyer's powder, half blasting and half gunpow
der, were placed. On firing this mass an immense body of 
fiame issued through the openings in the roof, but the powder 
simply burned, and moved neither brick nor slate. On 31bs. 
only of ordinary gunpowder being placed in the same struc
ture and ignited, a violent explosion took place, which ren
dered the building a mere wreck 

With regard to its explosiveness, the author has a number of 
authenticated reports of numerous and varied trials illustrative 
of this quality. A few are selected which have been made in 
mines and quarries in England. The first trials to be noticed 
were made on the 4th of December, 1866, at the Bardon Hill and 
the Markfield Granite Quarries, situated near Leicester, and 
owned by Messrs. Ellis and Everard. The rock at Bardon 
Hill, which is of a very hard and stubborn character, was rent 
and cracked in a most satisfactory manner, and a large quan
tity of material was thrown down, the results being considered 
highly successful. At the Markfield Quarry one hole was 
bored horizontally at the foot of an unbroken face of a large 
extent of solid rock; others were bored vertically. On:firing 
the horizontal hole, the face of the rock was blown out to a 
considerable extent in every direction, and an un;sually large 
amount of stone was displaced. The vertical shots proved 
equally successful, and the results generally were highly sat
isfactory, the quantity of the new powder used being less than 
that of ordinary powder required for the same amount of 
work. In a hard, compact rock, too, such as at Bardon Hill, 
the effect produced by a given quantity of the new powder is 
much greater than that produced by an equal qlla:ntity in a 
soft or loose rock. It may be as well to mention here. that, 
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bulk for bulk, Neumeyer's powder, when well tamped, is 
equally as strong as if not stronger than ordinary powder; 
while weight for weight, Neumeyer's powder is the stronger 
of the two. In point of weight, the new powder is one-sixth 
lighter than the old, which, supposing we take them at even 
prices, gives over 15 per cent advantage to the former, owing 
to the fact that bulk for bulk (or one· sixth less weight) gives 
an equal, if not a superior result, to the best ordinary power. 

Having seen the successful action of the powder upon gran
ite, we.will now notice its behavior in slate quarries. On the 
11th of December, in the same year, five shots were fired at 
the quarries of the Welsh Slate Company, Rhiwbryfdir, Car
narvonshire. The first shot was in hard rock, the hole being 
2ft. 6in. deep, and liin. in diameter; 21in. of the new powder 
were used, and found to do more work than the same bulk 
of ordinary powder. The second shot was fired in a hole of 
the same diameter as the last, but 3in. deeper, cut in the same 
description of rock; the same depth of powder was used, the 
result being similar to that obtained with the first shot. Shot 
No. 3 was in a hole 3ft. 6in. deep, by liin. in diameter, the 
material bered being pure slate or pillaring rock; the powder 
filled the hole within lin., which was occupied with the tamp
ing. The result of this shot was the discovery that the pow
der was much too powerful-a fault certainly on the right 
side, and one easily remedied. The next hole was in the same 
rock as the last, and was 5ft. 8in. deep, with 4ft. 6in. of pow
der and a light tamping; this gave exceedingly satisfactory 
results. In another li-inch hole, 4ft. 6in. deep, 2ft. of powder 
were used, with 2ft. 6in. of hard tamping; the result of this 
shot was decidedly good, the ror.k being shattered. On the 
following day three more experiments were made at the' same 
quarries. With 2ft. 6in. of powder in a li-inch hole, 3ft. 6in. 
deep, the shot proved much too strong. The second shot was 
highly satisfactory; but in the third.too much power was again 
develoPed 

The general result of these experiments is to prove that, 
bulk for bulk, Neumeyer's powder is much stronger than the 
powder in ordinary use at these quarries, and which was of 
the very best description. The question, therefore, arose as 
to how the strength was to be reduced. when pillaring. It 
was proposed to have paper cartridges of much smaller diam
eter than the holes, and which would hold only about one
third or one-fourth of the present charge of powder. TheBE> 
cartridges, it was believed, would answer the purpose exceed
ingly well in the pillaring rock, where it was desirable to 
cleave the slate without fractnre, and would beside produce 
a very considerable saving of powder. 

A few days after the foregoing experiments, a series of trials 
were made with the new powder at the slate quarries of 
Messrs. Matthews & Sons, at Festiniog, Merionethshire. Here 
two holes 2ft. deep, in a hard rock of an underground cham
ber, each halfftlled with Neumeyer's powder, and two similar 
holes in a slate rock, were fired with perfectly satisfactory re
sultS'. Two more shots in the hard rock of the tunnel were 
not quite so successful; but it was owned that the tamping 
had been imperfectly rammed, the man having fired them be
fore they were inspected. The two next shots were stated to 
have done as much with l1in. of Neumeyer's powder as with 
15in. of ordinary powder. In another hole, in very hard rock 
of the tunnel, the result was completely successful, it being 
stated that with ordinary powder two holes would have been 
necessary, or the shot would not have succeeded in effecting 
the required detachment. A it-inch hole, 8ft. deep in hard 
rock in the open air, was charged with 4ft. 6in. of powder. 
This shot was considered very s'lccessful, for although not 
much rock fell, an enormous bulk was loosened, which was 
readily brought down with a small blast of ordinary powder 
placed in the rent. Experiments have since been made in va
rious collieries to test the capabilities of this powder in the 
working of coal, and the results have been exceedingly satis
factory, and have fully borne out the expectations formed. 
Experiments in the copper mines of Cornwall have also given 
similar results. 

----------.. .... �.�--------
THE EFFECT OF LIGHT ON MINERAL OILS. 

Herr Geotowsky, at a recent meeting of the Socicty for the 
Advancement of the Manufacture of Mineral Oils, in Halle-on
the-Saal, Prussia, made some remarkable communications on 
a new property of photogenic hydrocarbon oils, discovered by 
by him. In exposing various kinds of such oils to the rays 
of light in glass balloons, he invariably found that the oils 
absorbed oxygen and converted it into its allotropic condition, 
ozone. It was found that the air was even ozonized in well
corked vessels, the effect being to some degree also depend
ent upon the color of the glass. The respective results were 
marked down after the space of three months.' Before enu
merating them, it is perhaps appropriate to remark that by 
" photogen," oil from peat or bituminous coal is meant, 
which distills between a temperature of 2120 and 5500 Fah., 
and is of a specific gravity of from 0'795 to 0'805. The term 
" solar oil," is given by the Germans to oils having a specific 
gravity of from 0'830 to 0'835 and distilling above the tem
perature of 550" Fah. The former is burned in lamps adapted 
for that object, the latter in Argand or Carcel lamps. The 
observations of Herr Grotowsky are the following: 

1. Photogen and solar oil stored in barrels and cisterns, 
lined inside with hon, remained free from ozone and burned 
faultlessly. 

2. Photogen and solar oil kept in balloons of white glass, 
wrapped up in straw, showed traces of ozone but burned well 
otherwise. Both the color of the oil and that of the cork were 
were found to be slightly changed. 

3. Photogen and solar oil in balloons of white glass, which 
were painted black, exhibited traces of ozone, but the oils were 
less changed than in experimeut No.2. 'rhe cork,s were not 
bleached 
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4. Solar oil and photogen in unwrapped and white glass 

balloons, which had been kept outside, gave very strong indi
cations of ozone. They burned very badly, charred the wick, 
and nearly extinguished the flame, after burning for six or 
eight hours. The solar oil was turned to a de(lp yellow, and 
showed an increase of 0'003 in its specific gravity. 

5. Solar oil which had been exposed to the light in un
wrapped balloons of green glass, gave also strong indications 
of ozone, though the wick charred it burned well. The color 
had been little changed. 

6. Solar oil in green balloons, painted black, proved to con
tain some ozone. It bunled, however, perfectly well. 

7. Solar oil in green balloons, wrapped in straw, gave indi
cations of traces of ozone ; it burned like the former. Color 
slightly bleached. 

8. American kerosene, which had been exposed to the light 
in white and unwrapped glass balloons, had become strongly 
ozonized, so much so that it scarcely burned. The originally 
bluish white oil had assumed p. vivid yellow shade of color, 
and the specific gravity was found to have increased 
for 0'005. 

9. American kerosene, which had been kept in the dark for 
three months, did not show any ozone and burned perfectly 
well. 

The oils had been exposed from April to July, 1868. Those 
which had become strongly ozonized smelled otherwise than 
before, and the corks had become bleached as if attacked by 
chlorine, while those of the unaltered oils had also remained 
unchanged. 

Though the experimenter favors the opinion that the oxy
gen of the air, in being absorbed by the oil and converted into 
ozone, does not effect any chemical change, but remains sim
ply absorbed, it cannot be seen why such oils should deposit 
carbon when burned. They should, on the contrary, burn 
better. According to Dr. Ott, of this city, there is only 
only one case possible by which we may account for the de
crease in the illuminating power; it is this: The ozone seizes 
a part of the hydrogen and forms water therewith, while a 
higher carbonated oil remains. Vohl, a <;ferman chemIst, 
expressed the opinion, years ago, that the depositing of soot is 
invariably caused by an admixture of carbolic acid. If this 
is taken for granted, it would have to be admitted that a part 
of the hydrocarbon is directly oxidized by the ozone. This, 
however, is impossible, as any chemist will admit who is ac
quainted with the chemical constitution of carbolic acid. Dr. 
Adolph Ott gives a ready means for ascertaining whether a 
photogenic hydrocarbon oil will deteriorate in time or not. 
This test is based upon the property of nascent chlorine gas 
to act in the same manner as ozone does, which action, how
ever, takes place in a much shorter space of time. In order 
then to test the oils, it is prescribed to measure equal quanti
ties, say ten ounces of each. Take as many flasks as you have 
samples of oil, cover the bottom of each, when fiat, to the 
length of one-tenth of an inch with black oxide of manganese, 
or take otherwise a corresponding quantity of it. Add now 
so much of strong muriatic acid as will cover the manganese 
to twice the hight indicated. Fill, finally, the flasks with the 
oils, s.nd set them on a heated sand bath or in some other 
warm place, until the generation of gas ceases. Separate now 
the oils from the residual manganese, and shake them well 
with warm water before applying them to the burning test. 

... -. 
India-rubber Soles .. or Boots and Shoes. 

A ¥lethod of making india-rubber soles for boots, etc., has 
been patened, and consists in applying to a linen cloth india
rubber dissolved in naphtha, camphine, or other suitable sol
vent. With this india-rubber solution is mixed whiting, sul
phur, litharge, or white lead, calcined magnesia, lampblack, 
and clay, in the following' proportions: Four pounds of rub
ber, two pounds of whiting, one pound of sulphur, one pound 
of litharge, one-half pound of magnesia, one-half pound of 
lampblack, and two pounds of clay. When sufficient of this 
compound has been applied to the cloth, it is passed .between 
rollers, the surface being sprinkled with French chalk to pre
vent adhesion. Patterns can be imprinted in this manner by 
the use of an impression cloth, or the surface can b�. simply 
roughened. The sheet should be exposed for three hours and 
a half to a temperature of 60' Fah. The impression cloth is 
then removed from the surface of the india-rubber. The cloth 
on which the india-rubber was first spread can be removed, by 
moistening it with warm water, naphtha, or camphine. The 
sheet of prepared rubber cau be then cut into any desired 
forms 

----_ . ... ... --------
India-rubber Tubing. 

Ordinary vulcanized india:rubber tUbing becomes saturated 
with gas, which again evaporates at its outer surface, causing 
a most disagreeble smell. An invention for the prevention 
of this, by coating the india-rubber tubing with a varnish, has 
been made in England. The chief novelty in it is that the 
varnish is easily made, and it renders the substance of the tube 
impervious to gases. The varnish is composed of linseed oil, 
fine litharge, or white lead, in the proportion of one quart of 
oil to one pound of litharge. These substances sliould be well 
boiled together until brought to a proper thickness or body, 
and while hot the composition is applied by running it through 
the tube to be coated or lined. The varnish for the outside 
is made by mixing one quart of linseed oil with half a pound 
of litharage, and by adding to the same about a gill of gold 
size, these ingredients should be well boiled together, aud 
while hot should be applied with a brush or a sponge. 

._. 
IF a shaft springs in running one of three things is certain 

to occasion the difficulty; either a too small diameter of the 
shaft for its weight and velocity, a set of unbalanced pulleys, 
or an unequal strain on either !Side by the belts. Either of 
these may be remedied. 
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Mr. Graham'. ExperIments -with Hydrogen. of silk in the field of an electro-magnet, and was seen to be at- they are handed over to their children. French dolls, unlike 
At the February meeting of the Royal Institution in Lon- tracted like iron, though not so strongly. The bar had thus our wax-faced natives, have china heads. Mechanical toys, 

don, Dr. Odling delivered a lecture upon the new discoveries acquired a metallic property, not possessed by palladium in its made in tin out of such refuse material as empty biscuit and 
made by Mr. Graham, F. R. S., respecting the properties of unalloyed state. sardine boxes by M. Dessein, are, however, in more commend-
hydrogen, tending to prove that hydrogen is a metal having -----..... �--.� .. ------ able taste. This ingenious toyniaker manufactures a train, 

STRENGTH is a general term. The strength of an iron bar 
a boiling point much below the temperature of the air. The resisting torsion is entirely different from the strength of the consisting of a locomitive, tender, and carriage, in separate 
lecturer took a tube closed at one end with a single thicknees compartments, with a finish that admits of their running same bar resisting deflection or tension.. No general rules can 
of well-moistened calico, and showed that when the tube was smoothly, packed in a cardboard box, for twopence halfpenny. be applicable in all cases. 
half filled with water, and its lower end j ust dipped below the _____ .. ___ � .. _----- His economical genius is rewarded with an annual sale of a 
surface of some water in a glass vessel, the water in the tube Plan Cor a Bloek oC Cheap Houses on 7 5 -Foot million railway-carriages. Another train, having clockwork 
would not run out, because the wet calico was, practically Lots. movement. which enables it to run round a table, he sells for 
speaking, air-tight. Air could only enter the tube by dissolv- We copy from the American Builder, of Chicago, a plan for less tha.n three shillings. The mechanical singing-birds of 
ing in the water upon the cali- M. Boutemps, shown in the Ex-
co, and then evaporating on the hibition, attracted much admir-
other side-a very slow opera- Il:tion, but were too costly to be-
tion. Ammonia being a gas come general favorites. Mili-
much more soluble in water tary toys, too, in France, com-
than common air,a jar of it was manded a large sale. M.Andreux 
inverted over the wet calico ; it manufactures 70,000 toy guns 
was quickly dissolved in the per annum, beside immense 
water, and evaporated on the quantities of cannon, gun-car-
other side, so as to push down riages.swords,and othermilitary 
the column of water in the equipments. The taste for mil-
tube. In the same way gases are itary toys is, however, on the 
believed to pass through in- decline, owing, Mr. Barclay 
dia-rubber and colloid septa by says, to the present notion of 
first dissolving in the material giving children obj ects sug-
of the diaphragm, then passing gestive of the arts of peace. 
through it as a condensed vola- Nevertheless, M. Andreux sold 
tile liquid, and finally evapo- 38,000 toy imitations of the 
rating on the other side. Prussian needle-gun in three 

M. Deville, a French chern BLOCK OF CHEAP HOUSES ON 75·FT. LOTS. months, when that weapon was 
ist, proved that hydrogen gas under public cOD"'ideration. 
would pass through red hot solid platinum. Mr. Graham a block of buildings, for 1 aborers and others of small means, Prussian toys, as represented in the Exhibition, were not 
took up the discovery of M. Deville, and, by other experiments which is not only pretty, but cheap; a block of four such needle-guns, but the furniture of dolls' houses, horses and 
made, gained fresh information respecting these phenomena. buildings, it is estimated, can be erected in that section for carts, sensible dolls open to caresses without certainty of de
He showed that platinum absorbed a certain quantity of hy- $4,000. The elevation at once strikes the eye as being ex- struction, and glass marbles. Mr. Barclay gives the palm to 
drogen betore the transmission began, as is the case with in- ceedingly cosy and tasty, while the plan of the first floor, Biberach for tin toys. Messers. Rock & Craner seem to man
dia-rubber. Next he tried palladium, and discovered that this which we also give, shows that such a house may indeed pos- ufacture every description of carriage, cart, cab, omnC.:us, 
metal will absorb or occlude about 1,000 times its own volume sess conveniences which many more pretentious structures and perambulator of every nationality; our own insular 
of hydro�eu gas, the greatest amount taken up in the actual are destitute of. The cottages are two stories high, with at- peculiarities being catered for in the shape of Hansom cabs, 
experiments being 980 times the bulk of the palladium. One tics ; and the ul?per floors, being arranged to meet individual with little wheels on the feet of the horses as well as on the 
volume of water will dissolve 800 times its vol-

"P!=q!!lE=:m�lil�'E3l��3mr-lII!i!'Pr"II!I!IE=l'l!IIfI!I!I=:1G---'_E=:JlI!JlIl=. vehicles. Bavaria has an original idea or two 
ume of ammonia, thc water being then in- I!, , about toys. One of these is the popular model 
creased in bulk by one half-that is to say,that ,x <  o f  a shop, manufactured at Nuremburg. The 
two c�ntimeters of water, after absorbing 800 KITCHEN, kind of shop that commands the largest sale 
times their volume of ammonia, will have in- , /I X IJ is a grocer's-a selection accounted for on the 
creased to three cubic centimeters. Palladium ground of its having the most drawers to open 
does not increase in bulk to anything like the , and shut, full and empty. Another toy, not 
foregoing extent when it absorbs hydrogen; it I ""�' domiciled with us yet, consists of pictures of 
only enlarges to 1-20 or 1-21 of its former vol-

-/ II ' " -' -1 men, animals, carts, trees, painted on stiff card-
ume, after taking up 900 times its bulk of the ;,;t board, and furnished with a block of wood, to 
gas,in which operation the hydrogen is reduced enable them to stand upright, which children 
to 1-19,000 of its former volume. can arrange in different combinations, and 

The enormous mechanical pressure necessa· which appear likely to exercise their taste 
ry to compress hydrogen to this extent, would aud ingenuity. The Austrian conception of 
equal tnat at the base of a column of mercury a toy appears to be, that it should be a musi-
three times as high as Mont Blanc, supposing cal-box internally, whatever form it may ex-
hydrogen, at such a pressure, still to obey the tornally take ; the Danish, that it should bo 
laws of gases, and to possess all the properties an implement; the MOOrish, that it should be 
of a gas. 'rho weight of hydrogen, thus absorbed, is from requirements, may be made to accommodate quite a large either a trumpet or a top; and the Russian, that it should be 
8-10 to 9-10 that of the palladium. Mercury can be boiled into family. made of india-rubber. 
an invisible gas, and analogy seems to point out that hydro- .. - .. -----....... --.... ------

gen, at all temperatures yet produced by man, is similarly, the A 
Brass Chains Cor Gasellers. The Tennessee ChaIr Faotory. 

b ffi . f . correspondent of the London 1'ime8, states that it is only The Daily Pres8 and 1�me8, of Nashville, Tenn., contains an vapor or gas of a metal, and that, y a su Clency 0 pressure , 
l" d IIi a question of time as to the certain fall of gaseliers, the con- account of a visit to the above factory, located near that place, or cold, it may be reduced to a lqm meta c state, so as to 

h . sequent escape of gas, and a very probable explosion, so long which it seems rivals in extent many of our Eastern establish-resemble quicksilver. Many chemists support t is opmion,much 
h b b M D as the weights which hold up gaseliers are supported by ments. It has an engine of si xty-horse power, and at present evidence on the point having been broug t to ear y . umas. brass chains. He attributes the deterioration of bra�s chain employs seventy hands. It has, however, capacity tor about In physical properties the gas acts like a metal, by conduct-

11 d h b to decay by the action of the atmosphere and says the only three hundred. The establishment is now turning out two ing heat with facility. Dr. Odling i ustrate t is y passing 
' I  wise remedy is to discard the use of brass chain altogether hundred chairs daily, but with its full complement of men a current of electricity through two platinum spira s, till the and to substitute copper chain in the place of it. In this ex- will be able to turn out eight hundred. vVe are glad to retwo coils of wire kept at a white heat. Over the one spiral he 

• • planation of the weakening of the chain he is undoubtedly cord these evidences of returning prosperity to the South, and inverted a j ar of common air, and over the other a j ar of hy- at fault. The true reason is given by another correspondent we feel the assurance that a few years will more than restore drogen, and the latter cooled the wire so rapidly that it ceased h . 
to glow. He said that it was but fair to state that Dr. Tyn- to t e same Journal who writes as follows : her former commercial and industrial health, and establish it 

" In a letter in the Times of to-day attention is properly di- on a firmer basis than ever before. dall's questions whether the cooling effect shown in this ex- rected to the danger which may occasionally arise from the .. _ .. 
periment is due to the rapid conduction of heat by the hydro- use of brass chains for suspending gaseliers. This is a sub- Mines oC the 'Vest. 
gen; still, it is the prevalent opinion, that conduction by heat ject on which during ma.ny years I have been collecting infor- ' J. B. Ford & Co. have issued a special edition of the Re
really causes the cooling, and Professor Magnus, of Berlin, mation. I have seen brass wire, about an eighth of an inch port of Rossiter W. Raymond, United States Commissioner of 
has come to the same conclusion. Mr. Graham's experiments thick, after having been subjected to occasional vibration Mining Statistics, for the past year. It is entitled, " The 
also favor the view t,hat hydrogen is a metal. while stretched, become so tender and brittle in the course of Mines of the 'Vest : " a report to the Secretary of the Treas-

Dr. Odling then proved that the condensed hydrogen has a a few weeks 1ts to be capable of being easily broken into short ury; being a full statistical l.H)count of the mineral develop
more powerful action upon reducing agents, than when in its pieces between the fingers. I have also seen the link .. of ment of the Pacific States for the year 1868, with sixteen il
ordinary state, by showing its bleaching action upon several brass chains, which have been employed in susptmding gas- lustrations, and a treatise on 'che relation of governments to 
colored solutions of chemical reagents. The greatest absorp- h d 1 f h l I d  . 1 eliers, under-go a similar change, though in a less degree. mining, wit e ineations 0 t e ega an practlCa mining 
tion of hydrogen by palladium, takes place at moderately low These effects, so far as I have observed, have been due to spon. systems of all countries, from early ages to the present time. 
tempera.tures, but a high temperature is necessary for the pas- taneous physical changes in the metal, and not, as your cor- The information contained in this report is of value to those 
sage of the gas through the solid metal. He then took a tube respondent states, to atmospheric corrosion. It is well known who take interest in the development of the mineral wealth 
of palladium, closed at one end, and connected the other end that other alloys undergo singular sponta�eous changes. of the West., 
with the Sprengel air-pump. A tube of glass was then slipped Brass which h.as become tender and brittle may, by annealing, 
over the palladium tube, and a stream of hydrogen gas passed he rendered as tough and flexible as at first. It appears that 
between the two, which were then made hot in the middle by only certain varieties of brass are liable to be thns affected; 
the flame 'of a Bunsen's burner. The hydrogen gas then and, if so, the explanation will probably be found in the pres-
Passed readily through the solid metal, being, it is supposed, ence of '" tt ' 11 t' I h lormgn rna ers m sma propor IOn. ave never 
liquefied in the pores of the palladium, and as it evaporated seen copper become tender and brittle like brass." 
agalll inside the tube, the Sprengel pump delivered it into a • _ .. 
glass vessel inverted over a trough of mercury. The hydro- Toys at the Freneb. Exhibition. 

gen thus collected was then set on fire by the lecturer, to prove Not the least interesting of the English reports on the 
that it was hydrogen and nothing else. French Exhibition is that of Mr. G. C. T. Barclay on toys. 

Dr. Odling showed that a palladium wire is elongated after According to this report the chief French toy is a doll, not a 
being allowed to absorb hydrogen for half an hour; but the representation of an infant for a child to fondle, but a model 
remarkable fact is that when the gas is driven out again by of a lady attired in the height of fashion, a leading manufac
heat the wire contracts, not to its original length, but to less turer changing the costume every month to ensure accuracy. 
than its original length. The cause is not known. As a final As an excuse for this apparently early inoculation of childhood 
illustration of the probable metallic nature of hydrogen, a bar with a love for finery, it is explained t1:tat these dolls serve as 
of palladium, charged with the gas, was suspended by a fiber models to colonial and other extra-Parisian milliners before 

.. - .. 
'l'HE EAST RIVER BRIDGE.-Brevet Major-Generals New 

ton, Wright, and King met yesterday at Army Headquarters, 
in Greene street, as a Commission from Government to con
sider the feasibility of the East River bridge. They will meet 
daily for perhaps a month. There are many important points 
to be considered, such as the possible obstruction of naviga
tion, feasibility of the project, etc., upon which, we trust, the 
committee will be fully satisfied, so that this great work may 
proceed without delay. 

- _  .. 
BEET ROOT' SUGAR.-We continue this week our series ot 

articles on the beet root sugar manufacture. They are written 
by a practical engineer, formerly the superintendent of a beet 
root sugar manuf�tory in Belgium IlJ1d perfectly familiar 
with all the details of the subject. The next number will ba 
ilhqtra�ed by suitable engravings. 
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TM Editors are not rtl8ponsible for the Opinions e"'pre88ed blJ their Cor· 
respondent8. 

The InterCerence oC Vibrating Pendulums. 

[MESSRS. EDITORS :-In compliance with your request I 
send a sketch of the experiment with the interfering balls. 
I am very truly yours. E. N. HORSFORD.] 

We often hear the word " interference " used to explain 
certain phenomena of light, heat, and sound. To the popular 
mind it is not easy to present an intelligible illustration of 
the process to which reference is made in the use of this word. 
We can understand that if a violin string be twanged at one 
end of a lead tube of, say, a thousand feet in length, the note 
peculiar to the tension or taughtness of the string will be 
heard by the ear applied at the other end of the tube. So 
would it be heard at the end of another tube a few yards long. 
er than the first. Now it will not be so readily understood, 
why, if the two tubes be placed side by side to receive the vi· 
brations of the violin string, and the longer tube be made to 
curve and enter the shorter, at a very sharp angle, j ust before 
its distant terminus, that the ear now placed at the end of the 
shorter tube will hear nothing. Let us see if we cannot pre
sent a mechanical conception of what takes place. 

This is a case of interference. The sound is due to what 
may be called currents of alternate compression and dilation 
in the air, falling on the drum of the ear, throwing the memo 
bril,lle into vibration, the compressed air forcing the membrane 
inward and the dilated air permitting it to return. 'fhese al· 
ternate layers of compressed and dilated air are caused by the 
sudden backward and forward movement of the violin string. 
They produce the same effect on the ear when propagated 
through either tube. But when the two tubes-one so much 
longer than the other that the air at the distant terminus of 
the long tube is dilated, while that at the exit of the shorter 
is compressed-ar� j oined, the stratum of compression in one 
will mingle with that of dilation in the other, and the air at 
the end of the shorter tube will have its normal condition 
of uniform density, and no oscillation of the drum of the ear 
be produced, and of course, no sound heard. 

This illustration will at least give an idea of one kind of in· 
terference, and will open the way to the presentation of an in· 
teresting experiment illustrating interference of another kind, 
which was brought to the attention of the public at the meet· 
ing of the American Association for the Advancement of 
Science, at Burlington in 1867, by Mr. Henry Waterman, of 
Hudson, New York. 

'fhe experiment may be made by any one. Take two ap· 
pIes, or balls, or spools of about the same size. Attach to each 
a slender cord or strong thread. Suspend a string across a 
doorway, from tacks at equal hight on the opposite sides of 
the doorway. Let the string be a quarter longer than the 
width of the door so as to hang slack. At a distance of about 
three inches from the middle point of the slack string, sus· 
pend one ball, giving its string about t.wo feet of length. At 
the same dietance on the other side of the centet" suspend the 
other ball, givill,g its string the same length as , the first. 
The apparatus is now complete and this diagram will illus
trate it. 

Now taking hold of the ball 2, draw it from the doorway 
about a foot and let it swing. It will cause the other ball <;0 
commence swinging. After a few oscillations ball 2 will grad. 
ually come to rest, when ball 1 will have attained a maxi. 
mum sweep nearly 01' quite equal to the original sweep of 
ball 2. Ball 2 will however immediately resume its oscilla· 
tions and the other will gradually come to rest ; in its turn, 
however, starting, rising to a maximum of sweep and subsid· 
ing to momentary repose. Thus the two balls will continue 
to interfere with each other for a long time. 

If the string attached to one ball be shortened the phenom. 
ena will be modified : neither ball will come to absolute rest, 
but both will have alternately maxima and minima of sweep. 

If both balls be drawn from the perpendicular on the same 
side, but one farther than the other, and both be released at 
the same instant, the effect will be the same as if one string 
had been shortened. 

If, inst.ead of starting the vibration through the doonvay, 
it be instituted across it, that is, in the direction from one j am 
to the other, the same phenomena of alternate momentary 
rest and renewed oscillation will be observed. 

If the vibration be commenced obliquely across the door
way the resulting phenomena will be wonderfully interesting, 
but difficult to detail, involving two sets of maxima and min· 
ima of effect, and a .... ory complex I;ystem of altehlate motions 
and rest. 

J titntifit �lUttitnn. 
Additional balls will modify the results, and the length and 

approximate taughtness of the string, as WE'll as the distance 
of the support of the balls from the points of suspension of 
the slack string,will, in a great variety of ways, influence the 
phenomena. As a source of entertainment and a theme for 
investigation it will not be likely soon to exhaust itself. 

Two or three points borne in mind will perhaps be of ser
vice in pursuing the subject as a problem of mechanics. 

1st, When the two balls swing strictly together through 
the doorway the whole will be a pendulum, the length of 
which is the perpendicular distance of the balls, from a 
straight line joining the ends of the slack string. 

2d, When one ball is at rest and the other swinging, the 
length of the pendulum is less, than }Vhcn both are swinging 
evenly together. 

3d, The time required for the sweep of a pendulum is 
greater as its length is greater. 

Let me now give an application of the truth of this kind of 
interference. 

Most persons are familiar with the fact that clocks are some· 
times brought to rest. or their rate modified by the jarring of 
neighboring machinery. It is related t1;1at two clocks have 
been so placed on a common shelf that they have not only 
modified each other's rate, but have alternately brought each 
other to rest, and caused ariel' each pause, the motion to be 
resumed. The action of two pendulums on each other, where 
the motion of the point of support of one, may influence the 
motion of the point of support of the other, is shown in the 
experiment above detailed. 

Persons fond of material conceptions of psychological phe. 
nomena, will find much of suggestive interest in experiments 
that show how vibrations may awaken or strengthen, or 
weaken or arrest their fellows ; and I am persuaded that the 
simple apparatus I have described will afford lasting enter· 
tainment and food for thought to all, old as well as young, 
who will be at the trouble to put it in operation. 

.. _ .. 
Peat. 

[Concluded from pagc 230.] 
ON HARVESTING AND MANIPULATING PEAT FOR HEATING 

USES. 
Now sketch, as near as you can on paper, the shape of your 

bed, aI\d measure it by pacing across it ; or, if you cannot do 
that, take, instead, a parallel line on the adjoining land, and 
another at right angleS with it, ascertaining approximate 
lengths each way, and obtain the area as near as convenient 
of the deposit in square yards, of which, there being 4,840 to 
an acre, it will be near enough to compute the measurement 
of each side of the acre at 69t yards. Now, with a long, 
strong, slender rod marked, in feet, sound the bed at intervals, 
noting the measurements in their proper places on your 
sketch: Your soundings may vary considerably, this record, 
therefore, should be kept for subsequent reference. To avoid 
penetrating the underlying strata, cut a " nick " in the end of 
yqur rod, and the clay·like substance , of the bottom will be 
detected therein, and you can proceed accordingly. 

Having now the superficial a'i-ea of yodi- bed, find the aver· 
age depth by taking the mean of the su� of your soundings, 
this multiplied into the area will give the cubical contents in 
peat. It is difficult to calculate accurately the quantity of 
useful material in a bed of peat. I find the published esti. 
mates differ considerably. and my own investigations ' greatly 
va,ry. These differences arise' from the different proportions 
of water and foreign matter mixed with the peats, and also. 
from their own different densities. 

For most practical purposes, in estimating quantity by the 
cubic yard, peat, as ordinarily in the bed, will weiga. from 
2,100 to 2,400 pounds, and if drained in the bed, 1,340 to 1 ,490 
pounds, and air-dried 320 to 380 pounds, when it will be found 
to be reduced to about one·fourth to one-sixth the original 
bulk. 

Peat, saturated with salt water, is generally unfit IOr heat
ing purposes. 

'fhe fine clay.like substance found underlying peat 'beds is  
sometimes marly, particularly where the saturating water 
holds lime in solution, as at the vast beds under the Cayuga 
marshes in the State of New York. But generally it is of a 
very different nature, an impalpably fine powder, varying in 
color from white to dingy slat.e, and from yellowish white to 
brown, and composed of infusorial shields of' animalculre 
-little shells which, under a microscope, are resolved into 
the most exquisite shapes and forms, yet not composed of car· 
bonate of lime but of pure silex. It forms a superior powder 
for polishing metals. 

In working a bed of peat, the first step will be to ascertain 
if drainage is necessary ; and, secondly, how it can be effected 
and at the least cost. Generally the material removed in this 
process will be available for future treatment. If the bed can· 
not be economically drained, resort must be had to mechani. 
cal excavation, which I should only use from compulsion, as I 
doubt, all points considered, any practical advantages of me· 
chanical over hand labor for that purpose. If, however, it is 
necessary, a most excellent and economical apparatus has been 
made and successfully used therefor. One man raising fifty Ibs. 
of peat a minute, will lift and place fifteen tuns in ten hours, 
whereas some men will do more. It is best not to drain a bed 
below the level to which you can effectually work out in a 
season, unless you can close the outlet drain to allow it to fill 
again with ,water for the winter, for the reason that drained 
peat that has been frozen is apt to disintegrate aftcl' thawing, 
and become impoverished for a solid homogeneous fuel. 

For economic heating purposes and rendering the peat com· 
pact, the substance must be kneaded to break up the spongi. 
ness reducing the mass to a smooth, paste.like, homogeneous 
consistency, which will dry hard and solid, without pressure. 
To effect this result, cheaply encl rapidly, has been the great 
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problem, a solving of which has occasioned many costly fail 
ures and annoying disappointment. 

Many expensive essays have been made also to dry peat ar. 
tificially, but always resulting, as trial for this end always 
must do, in final abandonment. 

Many contrivances have also been invented for pressing the 
water from peat, and also to mold it under pressure, but never 
in either case with economic success; al1d I believe all systems 
for these purposes must eventuate in failure to produce a good 
fuel at remunerative cost ; indeed, I kl).ow almost every con. 
ceivable plan has been exhausted for these objects and all 
failed alike ; beside, all peat, from which water has been ex. 
pelled by pressure, requires subsequent drying. 

All that is needful to be done with excavated peat is to 
manipulate the mass properly,and expose it directly to the air 
until it is dried or fit for removal; and as its cost for fuel is al. 
most entirely due to manual labor, the complete process 
should be accomplished by the least possible number of hand· 
lings, in the shortest possible time, occupying the least possi. 
ble area of ground therefor, and in a given time producing the 
largest possible quantity in tuns of prepared fuel. 

Various machines have been made embracing several dis. 
tinct mechanical systems, and modifications of each. 'fhe 
most satisfactory being on the general principle of the " pug 
mill," for working brick clay, where a vertical shaft with 
working arms and kneaders is used. And those various pat
ented contrivances have failed from their liability to derange. 
ment, or from breakage of some of the parts, or from insuffi· 
ciency of product in a given time, or from inferiority of fuel 
made, or what is perhaps the shortest road to the trouble, the 
ultimate expense in producing 100 tuns of satisfactory fuel. 

Aside from the necessity to turn off day by day a required 
amount of good work, the machine must possess within itself 
protection from injury agamst stones, bones, and even roots, 
which must pass unseen into the machine with the peat, and 
be separated and forced away from the working parts, while 
the general flow of the useful matter continues on unobstruct
ed in its proper course, and such a machine has been made, 
tried, and proven to embrace all those essential elements of 
success. 

Peat that has been well manipulated and dried for fuel 
rarely holds more than ten per cent of moisture, and it will 
not afterwards become saturated with water, even by immer. 
sion for an entire winter. 

A, cubic yard of closely packed peat fuel will weigh from 
1,620 to 2,180 pounds, and the heating value of one pound of 
such peat is equal to even one and a·half pounds of wood. 
One cord of good wood will weigh almost ,4200 pounds, and 
one cord of peat fuel will weigh about 3,750 pounds, showing 
a gain in space as well as greater heating power. 

J. B. HYDE. 
New York city. 

----------.• ���.�----------
Do We IUeasure Horse-power Correctly 1-

MESSRS. EDITORS :-On page 197, current volume of the 
SCIENTIFIC AMERICAN, I noticed an article signed " Mathema. 
tician," in which the author says : " 'When we wish to find 
the actual horse-power of a steam engine, and compute the 
same by multiplying area of cylinder by stroke of piston, 
pounds of steam, and number of strokes per minute, without 
other qualification, the result is erroneous. As for instance, 
apply the foregoing rule to a steam engine furnishing power 
for a machine shop, and running at the rate of seventy.five 
revolutions per minute, and let the result in horse-power be 
thirty ; then disconnect, throw the belting off the power 
wheel, use the some amount and pressure of steam, and the 
n;umber of revolutions will be doubled on account of outside 
resistance being removed. Now measure the horse.power by 
same rule, and the result will be sixty.horse power, which is 
evidently absurd ; for it is equal to saying that the engine 
uses most horse.power when doing least work, and least horse. 
power when doing most work.'� 

The above method of' computing power, or " horse.power .. " 
as the author styles it, is not correct or not correctly stated. 
He says, " multiplying Mea of cylinder by stroke of piston, 
pounds of steam. and number of strokes per minute, without 
other qualification, the r\lsult is erroneous." 

I believe it would necessarily be so, since the above data, 
are not required for computing power. All that is necessary 
is the mean total pressure of steam on piston and its velocity. 

EXAMPLE.-Suppose the total mean pre�sure of steam on 
the piston to be 1,000 lbs., and the velocity of the same 300 
feet per minute, then by the above rule we have 300 feet x 1000 
lbs. = 300,000 foot-pounds, indicated power of engine. For 
useful effect, exclusive of friction, see table of friction and 
make the necessary deductions, or apply a dynamometer. 

To prove the accuracy of the preceding rule, let us take the 
experiment the gentleman proposes on an engine of thirty
horse power, driving a machine shop, and throw off the main 
belt. Of course he would have to disconnect the regulator, 
for if not it would close the valve. He says, use the same 
amount and pressure of steam, and the number of revolutions 
will be douLled. To use the same amount and pressure of 
steam would be impossible, for since the velocity is double, the 
cylinder will be filled twice as often and consequently if you 
use the same pressure the quantity would be double. 

This would be an interesting experiment which I wOllld like 
to see tried, provided I were out of the reach 01 the flying 
fragments. Guppose' the engine consumed two·horse power 
when working seventy.five revolutions per minute to over· 
come the friction, and suppose the ports of the cylinder were 
of sufficient dimensions to allow a free passage to the steam ; 
then thirty·horse power would drive the engine fifteen times 
as fast. For we have two·horse power x 15 = 30·horse power 
consumed in friction giving a velwity of 15 x 75 = 1125 reVQ· 
l utions per minute. 
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Consequentli.the engine would do what the gentleman con

I!liders absurd, viz.-Use most horse-power when doing least 
work, and least horse-power when doing most work. 

The method he gives us for computing the power of an en
gine exclusive of friction is equally erroneous, as he supposes 
the friction to be the same, whether the engine is doing work 
or not, which is evidently wrong. 

Again he says, " It must be admitted that a better test of 
the superior economy of one man's make of engine over an
other could scarcely be had than that of the amount of steam 
consumed in running any engine alone." I believe that the 
gentleman is also mistaken on this point. The fact iii that a 
toy engine, like the one of which you give an illustration on 
the same page on which the gentleman's article appeared, 
would run with less steam alone than the most perfect engine 
yet made, on account of the simplicity of parts. I think it ca
pable of demonstration that the poorest engine would run 
alone with the least steam, and also that a very bad engine 
may show a good card by indicator. B. 

Newark, N. J. 
- - .. 

Large Centrltugal Pumps. 

¥ElSSRS. EDITORS :-In a recent number of your paper you 
published an extract, from the Oolliery Guardian, about two 
large centrifugal pumps which had lately been made in Eng
land, and which were said to be the largest in the world. The 
writer of the article in question cannot have been very well 
.. posted " as to the dimensions of some of the large pumps 
at present in operation-as I know of two (and there are prob
ably others), each of which exceeds in size those described in 
the article referred to. These pumps are at present at work 
on the sugar estate of Messrs. Ewing, of Glasgow, in Demar
am, and were made from the designs of Prof. James Thomson, 
C. E., Belfast, Ireland. The larger of the two wall construct
ed under my supervision by Messrs. Harland & Wolff, Belfast, 
and as some of your readers may desire to know some of the 
particulars I give you the principal dimensions. Diameter 
over all, 15 feet 6 inches ; diameter of wheel, 7 feet I) inches ; 
breadth of wheel at periphery, 2 feet 7t inches ; diameter of 
shaft, 71 inches ; diameter of suction pipes (2), 4 feet 9 inches. 

St. Louis, Mo. JAS. SIMPSON. 
-----.... - ... -----

THE LAW OF STEAM. 

BY PROFa JULIEN M. DEBT. 

Regnault, the celebrated chemist and natural philosopher, 
in the published results of his admirable researches on steam, 
undertaken at the requisition of the French Government, 
while speaking of the intimate relation existing between the 
pressure and the temperature of steam, says : " The question 
we are at present studying is probably one of the least complex 
of the theQry of heat, and if the law which governs it has not 
been made manifest by our experiments, this depends proba
bly on the empirical definition given of temperature, which 
definition, in all likelihood, does not establish auy simple re
lation between various temperatures and abJ;!olute quantities 
of heat." 

He further says : " We are at present totally unacquainted 
with the theoretical law which connects the elastic forces of 
vapors with their temperatures." 

Dalton, long before Regnault, propounded a law, stating 
that, while the pressures increased in geometrical ratio, the 
temperatures did so in au arithmetical one ; and Faraday, to 
a certain extent, corroborated Dalton's theory during his in
vestigations on the expansion of gases. More recent obser
vations have, however, proved the fallacy of this supposed 
law, especially when applied to long ranges of pressures or 
to great differences in temperature. 

Neither the researches of Arago and Dulong, nor those of 
the Franklin Institute, nor of other modern physicists have, 
to our knowledge, been able to solve the mystery, and we 
have, to this day, been reduced either to direct experiment or 
to the use of empirical formulre in order to determine the 
t�perature of any given pressure of sream, or, vice verBa, to 
determine the pressure from the temperature. 

The formuIre for this purpose are quite numerous; but 'ItS 
I have said before, they are, without exception, purely em' 
pirical; and their results must be considered only as rough ape 
proximations to practical results. Many of these formulre 
are complex, involving quantities to be raised to the fifth or 
sixth power or require the extraction of the fifth or sixth root, 
and combine the U3e of various constants and coefficients with 
multitudinous rows of decimals attached to them. 

. 

How much more simple the matter really is, I shall now 
proceed to show, leaving those who take interest in the sub
ject to j udge for themselves, whether or not Dame Nature has 
101l.g mystified the mathematicians in this special case. 

While reflecting on the theory which regards heat as a 
mode of motion, it occurred to me to think of the cause of the 
well-ascertained fact, that the latent heat of .steam. decreases 
as the tension increases, and this naturally led me to the con
clusion, that, in all probability, as the pressure of steam in
creases so is a portion of the latllnt heat really converted into 
this pressure itself, or, more properly speaking, the tension 
is in reality itself only modified latent heat. 

Expressed mathematiCally, if such be the case, no matter 
what the tension is, we have : Tension of steam (a certain 
amount of motion) + latent heat of same steam (0. certain 
amount · of motion) = total amount of heat (total motion) 
in steam. 

In order to ascertain if I was right in my supposition, 
I took up-not a.ny of the tables calculated by the formulre 
of various authors, but the results of direct experiments made 
by the most reliable scientific authorities-and I soon had 
the satisfaction of discovering that I had, to all appearance, 
solved the �ordian knot. 

[APRIL 17, 1869. 
The tension of steam, or its elastic force, does not present . The above are only a few examples, taken at random from 

any natural simple relation to either thermometric tempera- among many, to serve as a verification of my law, but all 
ture or to the total units of heat supposed to be contained in those I have tried have approximated as closely to the 
steam, but is most intimately related to its latent heat, a por- practical results of experiment as those we have just quoted. 
tion of which, in fact, it really is. According to my views, I have rapidly penned the present notice for the purpose 
the simple law reads as follows : of eliciting the opinion of others upon this important and in-. 

While the pre88Ure of steam increases in a geometrical pro- teresting SUbj ect. 
gresBion, the latent heat decreases in an aritkmetical progres8ion, In a future article I may furnish various practical formu-
and vice versa. Ire in connection with it, and will enter into the discussion of 

If the pressure in atmospheres be as 1, 2, 4, 8, 16, 32, etc., the relation existing between, so-called, latent heat and the 
the corresponding diminution in latent heat will be, respect- volume of steam, as also its connection with the present theory 
ively, as 1, 2, 3, 4; 5, 6, etc. The same would occur with the of expansion and condensation, all of which we hope to show, 
I!leries 3, 6, 12, 24, 48, 96, etc., or 5, 10, 20, 40, 80, etc., or any have the most intimate dependence on its amount. 
other Let us conclude by reminding the reader, that we are, in 

If we take 537 C. units of caloric as the quantity of " latent all probability, fast approaching the day when it will be ad
heat " in steam, indicating 1000 C. on the thermometer under mitted by all sound philosophers, that only one law exist.s in 
atmospheric pressure, we find that the difference between the nature, MOTION, the modes of which are familiarly known as 
terms of the above arithmetical progression is 17, or a num- heat, light, electricity, chemical affinity, molecular forces, 
ber which approximates to it within a very minute fraction. gravitation, innervation, etc., all of which will be found to be 

This number of 17 units of heat is an average of the differ- perfectly convertible into one another. This will constitute a 
ences found by me to exist between a large number of the sufficient proof of their identity. 
carefully ob8erved temperatures, noted by Arago, Dulong, and • _ .•• -----
Regnault, as corresponding to ob8erved pressures. THE SEWING XACRINE.--ITS ORIGIN AND SUGGESTIONS 

It gives us : FOR IMPROVEMENT. 
Pressure in atmosphere. Latent caloriC. 

1 . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  537 units. 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  537-17 
4 . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  537-17 x 2  
8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537-17 x 3 

16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537-17 X 4, etc. 
By interpolation, I ·  have formed the following table, 

showing the latent heat (which may always be readily calcu
lated from the thermometric indications, by means of Reg
nault's formula T '305 + 506'5 for Centigrade degrees, or 
(T-32)'805 + 911'7 for Fahrenheit degrees, and the cor
responding pressures of steam in atmospheres, from 1 to 
16. The temperature is also readily calculated from the latent 
heat by the formula T=606-L+'695, in which L represents 
the units of latent heat. 

The letter A indicates the units of latent heat of steam of 
1000 C., or 212 Fah. or of atmospheric pressure, and b indi
cates the number corresponding to the difference between two 
terms of the arithmetical progression. I shall here only 
exhibit the Centigrade series in numerals. 
Pressures Corresponding in atmospheres. nnlt. of latent caloric. In general. 
1 . . .  · . . . . . . . .  587 · · ·  . . . . . . . . . . . . . . . . . . . . . . . . .  A-o 
2 . . . . . . . . . . . . 537-17. · · . . . . . . . . . . . . . . . . . . .  · · A� 
8 . . . . · . . . . · ·  . 537--{17 + \1) . . . . . . . . . . . . . . . . . A--{b + i) : 
4 . . . . . . . . . . . .  587-(17 X 2) . . .  · · · . · · · . . . . . . . . .  A--{b + b) 

5 . . . . . . . . . . . . 537-[(17 X 2) + V ]  . . . . · . . · . . . . A--{b + b + i) 6 · · ·  . . . . . .  · · . 537-[(17 X 2) + (2 X V )] . . · · · ·  .A-(HIJ + 2�) 
7 . . . . . . . · . .  · . 587-[(17 X 2) + (8 X V)] . .  · · . . . A--{Hb + 3i) 
8 . . . • • • . . . . . .  537--{17 X3) . . . . . . . . . . . . . . . . . . . . A--{Hb + b) 
9 . . . . . . . · · · ·  . 537-[(17 X 3) + V].  . .  · . . . . . .  · . . A--{3b+f) 

10 . .  · · · ·  .. . . . . . 537-[(3 Xl7) + (2 X  y)] . . . . . . . . A--{3b +  2f) 
11 . . . . . . . . . . . .  537..<-{(3X 17) + (3 X  y)] . . . . . . . . A--{3b + 3i) 
12 . . . . . · . . . . . . 537-[(3 X 17) + (4 X  y)] .  . . . . . . . A--{3b + 4%) 
13 . . . . . . . · . . . . 537-[(3 X 17) +(5 X y)] . . . . . . . .  A--{3b +�) 
14 . . . . • • . . . . . .  537-[(3 X 17) +(6 X y)] . . . . . . . .  A-(3b +6*) 
15 . . · · · · · · · · ·  . 537-[(3 X 17) +(7 X V)] . · · · · · ·  . A--{3b +7f) 
16 . . . . . . . · · . . . 537-[(3 X 17) +(8 X \" )] . . . . . . . . A-4b. 

I am at present occupied in computing the latent heat of 
all pressures, from 1 to 16 atmospheres and up to 1,000ths 
parts, which will furnish more complete data than any 
extant. 

In order to facilitate at once to others. the verification of 
my statements, I will limit myself to showing how the 
lOths, l00ths, and l,OOOths are interpolated by an example. 

PRESSURE FROM ONE TO TWO ATMOSPHERES. 

TENTHS. 
Units. 

Atmospheres 1 . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . · 537 
,,' 1·1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537-tt 

1·2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537-2 X H 

In the year. 1825, there lived in the city of Saint Etienne, 
in France, a poor and obscure tailor whose patrons were few 
and far between. His carelessness about the work intrusted 
to him, joined to his eccentric habits, obtained for him 
throughout the neighborhood an unenviable reputation, the 
natural consequences of which were that his business declined 
from day to day and he ended by becomi�g a veritable pau
per. In 1827, he was considered as laboring under the con
stant influence of hallucinations, and in 1829, he was unani
mously regarded by the gossips of his precinct as insane. 

This madman wa s no other than Barthlemy Thimonnier, 
the inventor of the first sewing machine. He was born at 
Abreste in the year 1793, and was the son of a dyer of Lyons. 

It is an old custom with many manufacturers of the south of 
France, to give out large quantities of needle-work and em
broidery to the country girls residing around their establish
ments. This attracted the notice of Thimonnier and origina
ted in his mind the first idea of a sewing machine. On its 
construction he worked without help or money during four 
successive years, at the expiration of which, in 1880, he ob
tained his letters patent. 

A government engineer by the name of Beaunier, living at 
Saint Etienne'\it the time, examined the machine, and appre
ciating at a glance the value of the invention, took the tailor 
with him to Paris, where a firm was soon started under the 
title of " Ferrand, Thimonnier, Germain, Petit & Co., with a 
view to the profitable working of the patent. 

In 1841, in the Rue de Sevres, might have been seen a work
shop,in which eighty wooden sewing machines were constant
ly employed in making army clothing. 

That same year, however, the tide of a fierce revolutionary 
outbreak swept over France, and the laboring men of the 
capital, in their blind and ignorant fury, saw in this new sub
stitution of ·machinery for manual labor, nothing but a means 
of robbing their wives and daughters of their daily bread. 
The consequence was exactly the same as in the case of the 
canal boatmen of Miinden, who destroyed the first steamboat 
started there in the year 1707, and of the Belgian weavers, 
who some years ago broke up the first flax-spinning 
machinery imported from England into the city of Ghent. 
An armed and infuriated mob smashed all of Thimonnier's 
machines, and he himself had to flee for his life. 

Soon after this Beaunier died, and the firIll. of Germain, 
Petit & Co., was dissolved leaving our poor tailor out in the 
cold. 

In the year 1834, Thimonnier returned to Paris, and having 
improved his mach'ne, attempted to make a living by taking 
in sewing. In this, however, he failed, and was at length 
obliged to walk all the way back to his native home with 
his machine upon his back, exhibiting it as a curiosity along

· 

the road in order to enable him to purch'se hlS daily meals. 
1·9 . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 537-9 X H After this sad experience it would be thought Thimonnier 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . 587-17 would have given up the matter in despair, but, on the con

HUNDREDTHS. 
Atmospheres 1 . . . . . . . . . . . . . . . . . . . . . .  537 

" 1·10 . . . . . . . . . . . . . • . . . . . .  537-tt 

Units. 

" 1'11 . . . . • . . . . . . . . . . . . . . .  587--{H+M) 
1'12 . . . . .  . .  - . . . • . . . . . . .  537--{tt+2 X n�): 

trary, he went to work and constructed several new machines 
which he disposed of with the greatest difficulty. 

In the year 1845, the date of Howe's patent in AmeriC'JI., the 
French machine was already making two hundred stitches a 
minute 

" 
M. Magnin, of Villefranca, at this crisis joined our inventor, 

and furnishing the necessary funds, the construction of ten-
1'99 . • • • . . . . . . . . . . . . . . • . 537--{9 X H+9 X M) dollar machines was at once begun by them. with a fair proS' 

THOUSANDTHS. 
Units. 

Atmospheres 1 .  . . • . . . . . . . .  537 
1'101 . . . . . . . .  537-(H+rth) 
1'102 . . . . . . . . 037-(H+2 >(�) 

pect of pecuniary reward. In 1848, these machines made 
three hundred stitches per minute, and could sew and em
broider any material from milslin to leather inclusive. The 
woodwork had now also been replaced by metal. 

In the memorable month of February, 1848, another convul
sion of the people took place in France, and for the second and 

1'999 . . . . . . . .  lS37--{9 XH+9 X M+9 X r!h) last time were Thimonnier's hopes of succells entirely blighted, 
I have applied my formula to most of Regnault's practi- himself and his partner being completely ruined by it. 

cal observations, taken high and low in the scale, and find He sold his English patent to ii. Manchester company for a 
the discrepancies to be really inSignificant. trifle, sent his best machine in 1851 to the great London Ex-

He gives, for instance, pressure 1'905 atmospheres ; observ- 'hibition, but too late to be noticed ; and; finally. after thirty 
ed temperature, 119'16 ; latent heat, 523 ; I find 521,615, or years of a life of incessant struggle and adversit;1. he died at 
a difference of only 1 '385 units. Another is T = 119'16 ; press- the age of 64, in the greatest poverty, on the 5th day of Au
ure, : 1 '924 atmospheres ; latent heat, 522'2 ; I find 521'292 gust, l857, at a place called Amplepuis. 
units, or a difference of 1 '008 units. While our poor tailor was starving in Europe, the sewing 

Among the higher pressures, we find : Pressure, 13'344 at- machine was being perfected on a new principle, in the U ni
mospheres ; temperature, C., 193'S ; latent heat, 472·2. We ted States, and in 1845, Elias How�, Jr., obtained his pa �ent 
here, by our theory, have 473'662, a difference of 1'42 only ; out of which he eventually made quite a large sum of 
and again, P= 13'625 ; T= 194'8 ; latent heat, 471'2, when money. 
I find 474'047, a difference of 2'847 units. Since 1852, American sewini machines by various makers 
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have taken the premiums at all the shows, and were soon 
known'tmd appreciated over the whole civilized world. At 
the present time improved machines, together with a few 
original patterns, are manufactured in England, France, Ger
many, and other countries, some of which are not surpassed by 

quired a right to the gratitude of their laboring brothers and 
sisters. 

.._ .. 

SHAFTING, PULLEYS, AND BELTS. 

247 

denting the iron, and injuring its texture, but that after these 
indentations are removed by the turning tool, if it goes so
deep, the crooks sometimes return, like curses, to vex the 
peace of mind of the igllorant or careless workman. Turning 
the shafting must be deferred to another time. 

.. _ .. 
BEET ROOT SUGAR IN THE UNITED STATES. our own, being compact, cheap, and simple, and work rapidly Improperly hung shafting, unbalanced pulleys, and crooked 

and efficiently, If our manufacturers wish to contribute to and badly constructed belts absorb an amount of the power 
the wants of the outer world in sewing machines, they must used for manufacturing purposes that would probably, 'if The ]J}vening Post (Chicago), in noticing our announcement 
apply their energies and ingenuity to perfect their machines known, astonish the most observant. When it is considered that we would give a series of' practical articles on the manu
as some of them appear to be doing. that this power is costly-costly not only in the first means for facture of beet root sugar and expression of our belief that 

A good needlewoman with her needle makes from twenty- its utilization, as in the construction of a dam, flume, wheel, Yankee beet root sugar will, at no distant day, be offered in 
five to thirty stitches per minute, while a modern sewing ma- etc., when natural water power is employed, but eminent- the markets of the world in successful competition with both 
chine will make one thousand; and yet we cannot call this ly costly when the source of power itself is an item of continu- colonial and European brands, admits it to be "a very com
last a labor-saving machine, so far as regards the operator on it. al expense, as in the employment of steam-it will be conceded forting and encouraging fact, if fact it shall prove to be." It, 
As compared with sewing by hand, the sewing with the ma- that the subject of saving tbe amount now wasted from im- however, throws some doubt upon the probability of success

chine is a really very laborious and fatiguing occupation. perfection in the means of its transmission, cannot be of mere- ful beet root sugar manufacture here, based upon the very 
A general law of mechanics is that whatever we gain in ly slight interest. Too many of our shops and manufactories partial success hitherto attained in the attempt at such manu

speed must be compensated by increase in power. For every present a spectacle, anything but pleasant to the mechanical facture up to the present date. It says: "The establishment 
extra stitch over the twenty-five or thirty mentioned above, a eye,in sprung shafting, cut ,boxes, inefficient belts, unbalanced at Chatsworth, in this State, which was hailed when first be
greater effort will be needed from the operator, until she may pulleys, shafts of insufficient size, and a general lack of evi- gun as a certain triumph of low priced land and a home 
occasionally be taxed to her very utmost. dences of intelligent arrangement and proper management. market over the competition of cane-growing districts, has had 

Increased power in this case is increased muscular action; Some, it is pleasant to say, are models in all these respects; anything but an encouraging experience. A very large sum 
muscular action needs fuel for combustion in the human ma- the manager allows no leaks to escape his obse:t:Vation; from of money, probably not less than $300,000. has been expended 
chine; fuel for combustion means increased e;x:pense for daily the source of the power to its ultimate delivery, every step by the company, but, thus far, without anything like the ex
food,a strain on the digestive organs, or a certain and dan- and every means are carefully scanned and kept in perfect pected return. It is said that all the causes of failure are 
gerous physical waste of the individual. Our stage and street order. For such, any directions we may give, any advice we easily explained-that a bad crop of beets in one year, insuffi' 
car hors�s are changed several times a day, but sewing girls may offer, any suggestions we may make, are superfluous. cient and defective machinery in another year, a want of 
at their machines are expected to work for tt'n or twelve con- We write the following for others. water in a third year, will account for the continued inability 
secutive hours with intermittent but continually repeated mo- Before selecting the iron for a shaft, or for several lines with of the works to pay." 
tions of the muscles of the lower limbs. Persons express their counters, the machinist or millwright should take into Those acquainted with the history of this establishment, 
surprise, if the remark be made that the poor operator is consideration the weight each section of shaft is to sustain in and who have a knowledge respecting the details of the man
actually wearing herself out, and this much more rapidly the size of pulleys and strain of belts, the distance between ufacture, will readily admit that the causes assigned are am
than the slight movements she is making would seem to points of support (boxes), the velocity of the shaft, and the na- pIe to account for the" inability of the works to pay." These 
indicate. ture of the machinery it is to drive. In all cases the iron for works are, however, doing better than the P08t seems to think. 

W shafting should be chosen for its homogeneousness and per- It is stated, that during the last year they made a million e have before us a very interesting report, addressed to fection of rolling, seen by the finish of its surface. Each sec- d f who h ought 'not t '  1 thO l'k ' the" Societe Medicale des Hopitaux, " in 1866, by Doctor Gui- poun s o  sugar, lC . 0 Imp y any mg 1 e l m· 
tion should be handled carSlfully in transportation. As it . t b k tcy bout, on the sanitary condition of the many sewingmachine mmen an rup . 
comes from the mill it is usually straight, or nearly so, but The Post states strongly the difficulties which attend the �erato�s which ca� ��der �s rersonal notice in the public teamsters and dealers in iron bars seem to suppose that no introduction of new industries, and shakes its head doubting. oapita s of Paris. 0 ow c ee (s, pale and discolored faces, more care is necessary in handling a bar calculated for shaft- ly thereat. But there are plenty' of precedents to reassure it arched backs, epigastric pains, predisposition to lung disease, ing purposes than in treating so much scrap iron. Frequent- and other doubters. Of these we will instance only one, the and other special symptoms too numerous to be specified, ly the lengths come crooked, bent, and sprung, to the pand of silk manufacture, now a profitable and permanently-estabwere found to be the general characteristics of all the the machinist; they receive in transit no more consideration lished industry on this continent. Surely, on the score of patients. than the trunks of passengers on a railroad or steamboat at failures in the few and imperfect trials hitherto made in the In the public houses of correction, where the female prison- the hands of baggage smashers. It would be well for manu-ers are obliged to 'York at sewing machines, in order to con- facturers of rolled iron for shafting, if they would follow the ��:��o��:�g;: :::�!;r;h::�:�e;;:!: t���:::e::�n �:. tribute toward diminishing the public cost of their detention, example of steel makers, or of Jones & Laughlins, manufac- c01¥agements that obstructed the earliest attempts at spinning it has been found indispensable to issue to them supplemen- turers of cold rolled iron at Pittsburgh, Pa., and pack their tary rations over the usual diet of the establishments in order and weaving silk. It is hardly fair, however, to consider the 
bars in boxes. It would be well not only for them,but for the only attempts worthy of the name, yet made in this country, to keep them in good health. workman who is to convert these bars into shafts. These disastrou,s effects must eventually te:i:ia toward the as failures until it shall bo proved beyond a doubt, that they 

And here let us say a few words in favor of a most merito- h t 1 b d '  b '  t l'ttl fit" th l' 't deterioration of our race, and deserve, in a humanitarian point ave no on y een omg usmess a l e pro lor e Iml-
rious improvement, that just referred to, en passant, the cold ed time they have been in operation, but have lost, and must of view, the IIl0st l!8rious consideration of all friends of rolled shafting. Its first cost is greater than that of the best k' d continue to lose, from the insurmountable obstacles they are m!\n In • refined iron ordinarily used, for shafting,. but it comes with a forced to encounter. The way to remedy these evils is s�mple enough, viz., to perfect finish, rolled to perfect size, without bend, kl'nk, 01' k h . h' t t l 1 bI' h This has not yet been demonstrated, and the very fact that, ma e t e sewmg mac me an au omo or. n arge esta IS - spring, is ready at once to receive pulleys, and only requires notwithstanding the misfortunes of the worl!:s alluded to, it, ments, where numbers of them are in daily use, steam has centering and sufficient turning at the ends to give a shoulder has kept its head above water, is; we think, evidence that it been applied with success, simple contrivances ,alIo'wing them for the couplings; although i(the, coupling adapted for it and will not soon be demonstrated. to be stQj?Rlld �rt1!eir ,�dJo � i��at;��"'i}f thQ IlIUs't:taleif"'"mNo. 20; Vol. �ri, SCIElNTXii-'io 1l:M:ERIOAN, be In this connection, it may not be amiss to gIve some figures operator. Steam, however, is unavailable in privp,te dwell- used, the end turning may be dispensed with if not the from the New York Shipping and Commercial List, showing ings; and here we meet with a need which�l'lril!lULinven- centerl·ng. -

h a��.d;� � , the extent of the sugar trade in the United States for 1868. tors ought long ago to ave fUlly and sati'll"..cwril,..irdpplied, But, passin!! from this style of nearly perfect shafting, let 
1 " ' .  hi � The quanties are given in tuns of 2,240 pounds: that of a" fami y mnomatlC mac ne. ' us look at the processes to be employed to produce proper Tuns. 

The only really practical device of the kind with which we sections where they must be turned. The first process is the Received at New york ......... ...... .. . ... 259,073 
are acquainted (and this leaves milch to be desired); is the straightening. To begin at the beginning, the shaft should Received at Boston... .. ...... .. .. .. .. ..... 62,237 

olectro-magnetic automotor invented in France by H. Cazal, be centered at the ends. It is evident this center must be 
Received at Philadelphia ............. - ... ,. '66,120 

h' h . ntl th t 't b h'dd d Received at Baltimore . .. .. .. .. .. .... .. .... 53,458 w lC occupIes so 1 e space a 1 may e 1 en un er a found by the circumference. If the shaft is bent or straight, Received at New Orleans ........ ' .. .... ... 10,706 
foot stood. The fact thl1t the cost of combustion of zinc is R . d t th rt 10 380 in either case the center should found and drilled, before any eC81ve a 0 er po s .................... , 
thirty times higher than if the power had been obtained by attempt to straighten the shaft is made. For this purpose the 
the combustion of coal, is to a certain extent compensated by ends of the shaft should be' squared. This is done preferably Total receipts ........ ............ ... .461,974 

the advantages of absence of boiler, fires, smoke,smell,or dust. by the vise and file; for if placed on temporary boxes in the Stock, January 1, 1868 . . . . . .... . .  . . .  . .  . .  . . •  45,746 

F f B S 's elements are sufficl'ent "or drl'VI'ng an ordl' Exports and inland shipments..... .. . . .. .. 8,246 our 0 un en "' - lathe in order to use the side, or squaring-up tool, we do not S k J 1 1869 41 942 h· f fift . , toc , anuary " .. .. .. .... .. .. .. .. .. . , nary sewing mac me at a {lost 0 een or SIxteen cents know that the bearings of the shaft are true, and it cannot be 
per day. placed upon centers until center holes are made, and this is Consumption of foreign in 1868 ............ 446,533 

The apparatus itself consists in an iron pulley with an ex- our first object. Lot the machinist take the shaft or bar to Consumption of foreign in 1867 ............ 371'),068 

h· h 1 f l ' h' 11' 
Crops of Louisiana, Texas, etc.. . . .. . . . . . . . . 33,000 ternally toothed rim, w lC revo ves ree y WIt m a meta lC his vise, resting one end on the floor, and file by the trysquare 

ring, toothed similarly to the pulley, but on its internal sur- until he has the end square with the longitudinal surface; Total consumption of cane sugar for 1868 .. .479,533 
face, so that the points of the teeth of the pulley, face and ap- the center punch and dividers will give him the proper center. " The crop of Louisiana, now about made, is estimated at 
proximate to those of the outer circle. An insulated wire This, be it borne in mind, before any attempt at straightening 100,000 hogsheads. The season has been unusually favor
runs over the pulley, which thus becomes a magnet whenever is made. We are aware that a centering lathe is frequently able-so much so that at one time strong hopes were enter
an electrical current is run through it, and ceases to be so used, and if used judiciously it is a valuable machine, even for tained that the yield would reach 125,000 hogsheads; but the 
from the very instant that the current is interrupted. crooked or sprung bars, but for those who have not this tool weather has recently been unpropitious, and the estimates 

While the current from the battery is active, each of the the plan above is sufficient. have been reduced to the first mentioned figures. 
teeth of the pulley attracts its opposite on the rim, and if the The center being found, drill by the hand or breast drill, if "The insurrection in Cuba will interfere materially with tbe 
current were to remain constant, each of these would remain a lathe is not convenient, a hole of about one-eighth of an supply from that quarter. The crop of maple sugar in the 
in situ and no motion would be imparted to the wheel;to avoid inch diameter at least half an inch deep; then chamfer or United States the last year will be about 23,000 tuns, though 
this, a commutator, which is set in motion by the motor itself, flare the hole with a cone-shaped drill, milled on its face- the data is imperfect upon which the estimate is made. The 
regulates the plJ.ssage of the electrical current through the not a four-sided or three-sided tool, or a flat drill of two production of sngar throughout the world, including the beet 
wire and renders it intermittent. As soon as the apexes of the sides, but one circular to bear on every point at the same sugar of Europe and the palm and date sugar of the Indies, 
teeth have placed themselves into opposition, the current ceases time. for the year 1867, is estimated at 1,299,600 tuns, of which 
and the teeth on the pulley proceed onward, when a fresh The shaft is now centered, and is to be straightened. To Cuba produces nearly one-third; of this Great Britain and 
current forces them into a Ilecond opposition with the next set determine how much out of true it is, suspend it between the her colonies consumed about 689,000 tuns, and the United 
on the rim, and so on indefinitely, producing a very satisfac- centers of a lathe and rotate it by hand; no dog is required. States 467,300 tuns-the two nationalitie� consuming nearly 
tory rotary motion. The power being symmetrically disposed If sprung in a long sweep, put a block of solid wood across the one-half of the world's supply." 
around the axis and in each tooth, there is very little friction ways of the lathe, with a hook bolt projecting above it .at the It will be seen tbat the foreign sugar consumed in l8C8 in 
on the bearings and no noise produced. The speed can be rear end, and use a'wooden bar as lever, placing one end un- this country exceeds that of 1867 by 68,465 tuns, or more than 
varied at will, and the simple pressure on a knob or button der the hook, and at the other end apply your weight. Any the increase in home production, although the season has 
causes instantaneous stoppage. crook not too short can thus be straightened. If short crooks been unusually favorable. We do not believe the American 

It is our conviction that electro-magnetic, or other smallmo- occur, not manageable in this way, do not strike the iron cold people will content themselves with dependence upon 
tors, fit for many domestic uses, could easily be devised, superior on an anvil, but heat it to a red, or nearly so, and then foreign countries for tbis important staple, when there 
to even the simple machine ofCazal. We recommend this sub- 'straighten, not by the direct blow of the sledge, which will is no solid reason for so doing. With onr fertile soil, and 
ject to the immediate attention of our mechanics and engineers. indent the iron, but through the medium of a hollow " for- 'fertile brains, it will go hard if we do not make beet root 
Should they succeed, they will have found not only a souree : mer, " the reverse of the" fuller, " so that the iron is not sugar supply our own consumption, with some to spare for 
of wealth for themselves, but they will have contributed their' injured. export. Let us not expect too much from the brief experi. 
mite towards alleviating some ofth� thousand hidden miseries We place great stress on this metbod of straightening kinks, ments yet made; we have planted only a few small eeeds, it 
incident to our modern civilization, and will thus have ac- liS we know that not (;lnly is cold hammering injurious in in- is not yet time for the reapini'. 
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PAIGE'S PATENT IMPROVEMENT IN 

FURNACES. 
STEAM :BOILER 

Where bituminous coal is used as a fuel to generate power, 
for steam engines or other purposes, much of the carbon, of a 
volatile character, is carried off and left to settle down through 
the atmosphere, to the annoyance of everybody in its vicinity 
and to the direct loss of the consumer. For want of legal en
actments, such as exist in England, some of our towns and 
cities are rendered unpleasant to their inhabitants and unat
tractive to strangers. The unconsumed carbon, which vitiates 
the atmosphere, where bituminous coal is the fuel, is neither 
healthy nor comfortable. The object of the device shown i n  
the accompanying engraving is t o  provide for t h e  complete 
and entire combustion of the gases and of the volatile, but 
solid particles of fuel, usually carried off by the draft to be 
deposited in a solid form. 

Fig. I 
. ' : \  : ' , ' 

\ 1 
.- , 1 

" 
, . .  ; 

: � 

J titutifit �tutritau. 
Treating Textile Fabrics. 

M. Pierre Armand Neuman, of St. Denis, Paris, treats tex
tile fabrics with sulphuric acid, for the purpose of rendering 
them impermeable. By this process the fibers on the surface 
of the fabric are partially dissolved, and converted into a glu
tinous substance, without the fibers in the body of the fabric 
being destroyed. The fabric, after being passed through the 
sulphuric acid, is quickly washed and rinsed in water, to stop 
the action of the acid, and remove all traces of it, and it is 
afterwards dried, when the part which has been acted on by 
the acid, having impregnated and coated the fibers of the fab
ric, and filled up the interstices between the warp and the 
weft, will convert it into a parchment-like and impermeable 
materi2 1. 

-----.... - ... -----
Heat and Stealll. 

A correspondent writing to us on the subj ect of " Waste and 
Economy of Fuel," seems to misapprehend Joule 
and Tyndall. One cubic foot of water when trans
formed into steam, does not, as he supposes, only 
contain 1,169 units of heat, but contains 1,169 mul
tiplied by 62� pounds, or 73,062'5 units. 

" 
.:� : 

The steam engine furnishes a ready and conve
nient method of determining the mechanical equiva
lent of a unit of heat, and shows conclusively, we 
think, that Joule's figure is too low. 

If we accept the results of the most careful physi
cists of our day, we may take the calorific value of 
one pound of good coal as equal to 7,500 Centi
grade degrees. 

Two such pounds consumed in as perfect a steam 
engine as we can construct, gives us an indicated 
horse power of 33,000 foot-pounds per hour, so that 
twice 7,500 �nits, or 15,000, in this case, will pro
duce in an hour an effect equivalent to 33,000 X 
60 minutes, or 1,980,000 foot-pounds. One unit at 
atmospheric pressure of 14'706 pounds will then rep
resent 132 foot-pounds. 

Reducing the pressure to zero, we obtain the 
equivalent of 1,931'192 foot-pounds for each unit of 
heat. Had the calorific power of 1 pound of coal 
been 6,000 units of heat, our equivalent would have 
been 1,838'25; if 8,000 deg., 2,4.26'32. The average 

. ,  . . . , would be 2,065 foot-pounds. This result we prac-
FIg. l IS a vertical longItudmal representatIon of a furnace I tieally obtain every day with engines which we know to lose 

a
.
nd boiler, and Fig. 2 is a cross 

.
se?tion, taken on a traiI�v�rse 1 30 per cent of useful heat. Adding this 30 per cent to our 

hne a� the rear of the 
.
grate. SImIlar lette.rs refer to sI�lllar equivalent, as above, we obtain 2,684'5 foot-pounds, as the real 

parts I� both engravmgs •
. 
The furna?e IS of the o:dmary equivalent of one unit of heat as exhibited by the working of 

, style, Its back, however, bemg an uprIght plate fittmg the the modern steam engine. 
convexity of the boiler and the level of the grate, and having 
an opening of an elliptical form, but curved on its upper sur
face, to the circumferential line of the boiler. Another up
right plate, similarly formed, is placed just behind the first, 
having a similar projection. These are seen in both figures : 
A is the boiler in Fig. 1 extending to the horizontal dotted 
line, and in Fig. 2 being shown in transverse section. B, in 
Fig. 1,  shows the sections of: the plates. The same in both 
figures show the form of the plates ; and, in Fig. 2, at C, the 
whole contour of the openings is shown, also in section in 
Fig. 1,  same letter---:.C. 

The gases of combustion arc met at a point between the 
two plates by a column of atmospheric air (oxygen) admitted 
through side apertures-seen plainly at D Fig. 2-to the 
space between the plates, B. It is evident that the outer air 
passing into �he chamber, formed by the space between the 

two plates, and meeting the heated gases, smoke, etc., from 
the furnace, is at once expanded and intimately mixed with 
these products of combustion ; not passing through the open
ing in the rear plate in a direct line, but deflected against the 
surface of the plate, and thus receiving a recoil or revolution 
before passing off with the draft. 'rhus perfect combustion 
is assured, and an intense heat results, that passes along the 
bottom of the boiler and envelops its sides. The inventor 
believes that not only is the smoke all consumed, but that 
the power of the heat and, consequently, the economic use of 
the fuel are increasei twenty per cent. Where, as on vessels, 
the bulk and weight of the fuel carried are important 
clements in calculating the capacity of a ship, the advantage 
of such a device is apparent ; and also where the cost of the 
fuel is an important item. This improvement may bo ap
plied to any ordinary furnace as well as to those built special
ly for its reception. 

The inventor and patentee guarantees that the improve-· 
ment will accomplish all 'that he claims, and invites those 
who desire further information to address J. L. Paige, No. 7 
Howell street, Rochester, N. Y. 

.. _ .. 
SELF-LU:BRICATING AND SELF-CLEARING DRILL. 

Boring deep holes in metals, especially when the hole i s of 
very small diameter,and it is necessary to have it drilled straight 
and true, is not always an easy matter. In boring pistol and 
rifle barrels, for instance, nearly as much time is employed in 
in removing the drill,clearing,and lubricating it,and replacing 
the barrel and drill, as in the drilling itself. The drill shown 
in the accompanying engraving was brought to our notice by 
Wm. A. Chapin, of White River Junction, Vt., and introduced 
by him into the U. S. Armory, at Springfield, Mass., and is in
tended to obviate the difficulties alluded to,and save this other
wise wasted time. 

The drill is, as seen in Fig. 1,  a H pod " drill, milled to cres
cent form, in transverse section, the milled semicircular score 
being for the reception of the chips. Throughout its whole 
length it has a channel, seen in both figures, but more plain
ly in Fig. 2, that terminates at the cutting end, or point, and 
near the other end connects with a funnel to receive the oil or 
alkaline water, which acts as a lubricant. This score is milled 
or planed in the body of the drill, and covered with a piece of 
sheet steel, held in place by soft solder. Fig. 2, the enlarged 
cross section, shows this arrangement. 

At the cutting end of the drill, the heat, caused by friction, 
will be greater than at any other point,and if the drill is used 
horizontally, the oil will be thinned and find its way to the 
point. If, at any time, the oil passage should become clogged, 
the hand end may be opened and a wire introduced for its 
cleansing. This end may be closed by any simple plug that 
may be readily removed for the purpose. 'rhis clogging, how
ever, rarely occurs. 

-----..... '- ----
Tunneling Street Crossings. 

Engineering speaking of the proposition to construct either 
bridge or tunnel crossings on the crowded streets of London, 
condemns both plans. Arguing against bridges, Engince?'ing 
says : " We have sufficient experience, from a longthened·trial 
of the overhead In'idge spanning the most crowded portion of 
Broadway, New York, that such a system of street crossings 
is of but little service ; decrepit persons were unable to use it, 
business people too hurried, ladies were assisted over the street 
by the police, and the bridge was scarcely employed, save by 
idlers, while the only one who derived profit from it, till it 
was removed a few months ago, was a neighboring photo
grapher. And if a bridge has proved itself obj ectionable in a 
situation where, of all others, a bridge should have proved 
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itself most beneficial, a subway would be still more useless 
and objectionable." We certainly cannot see the force of this 
reasoning. In no single respect, but that of being on a dif
ferent level from! the street, is a subway like a bridge. But 
while the bridge must be high enough to allow vehicles and 
loads of all sort to pass under it, and its ascent and descent is 
consequently wearisome, the floor of a tunnel need not be 
more than eight or nine feet from the upper surface of the 
roadway. We have yet to hear any valid or even plausible 
objection to tunneled street crossings. 

.. _ ... ------
KOCH'S COMBINED AUTOMATIC LIFTING PUMP. 

The object of this pump is to produce a continuous flow of 
water, by means of mechanical appliances brought into action 
by occasional exertion of force storing up power, for the time 
when required. The intention is to concentrate a force by a 
moment's application of physical power, to develop gradual
ly into a power extending through a period much longer than 
that required for condensing or compressing it. 

The cylinder, A, is suspended in a well, tank, 01' cistern, 
having inside it a piston, B, to which is connected a wire or 
other rope by which it may be lifted. This rope passes be
tween rollers, C, at the top of the cylinder, made of elastic or 
flexible material, thus forming an air-tight joint, or packing_ 
It is wound around a barrel by means of the double crank, D. 
and pinion and gear at the top of the well or cistern, or at, 
any convenient point in the building. Connected with the' 
piston is a series of spiral springs two or more in number, 
guided by means of diaphragms fitting the interior of the cyl
inder, but not necessarily air or water tight. In raising the, 
piston, B, of course these springs must be compressed, and 
this compression is the means for furnishing the power neces
sary to re-depress the piston by their resilient force, and thus 
raise tho water. Suppose the cylinder be, as represented, 
filled with water, the piston raised,and the springs contracted ; 
it is evident, if pipes E and F, arc furnished with cocks and 
they are closed, no air could enter the cy�inder from these 
sources when the piston was raised, and a consequent vacuum 
would be fornled under the piston. Then water passes from 
the pipe, G, to above the piston and rushes down through the 
cylinder and the central hole in piston, B, up through the up
right pipe, to be delivered by the pipe, E, or the pipe, F. The 
descent of the piston will be governed entirely by the water 
drawn through these pipes, so that the amount of water that 
can be drawn, before again contracting the spring, is limited 

only by the capacity of the cylinder. 
Patent pending through the Scientific American Patent 

Agency. Further informa.tion may be obtained by addressing 

Christian H. Koch, at Dtwenport, Iowa. 
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TIME AS A MEASURE OF FORCE. 

In an article in our last issue, on " Vis Viva and Inertia," 
we alluded to an able paper upon the subject of " Motion and 
Resistance," by Prof. Henry Morton, and made a brief quotation 
from it. The paper referred to contains, also, the following 
paragraph : 

" It  may be objected that the time of action is not the true 
measure of a force, but rather the distance which it causes a 
body to move in a given time. But that this is not so, will he 
seen when we consider that any velocity once implanted in a 
body, needs no force to maintain it, so that all the motion after
wards executed by reason of that element, is a clear gain hav
ing no equivalent of expended force as its representative." 

This paragJ:l):J>h cgntains}he v�ry 1!artia.:l en:)lnciation of an 
important and fundamental law, and as it is evident, from the 
connection, that the author, when speaking of force as a posi
tive, also considers with it its negative, resistance, his position 
is unassailable. Distance is not a measure of motion. 

But the real meanings of the correlatives, force and resist
ance, are but dimly comprehended by many even who essay 
their discussion. Force is regarded by many as a hidden 
property, distinct from the ordinary and easily discernible 
properties of matter as seen in its aggregated state. Others 
seem to regard it as an exterior and occult influence, which 
compels matter, but does not reside in it. Others, more 
rationally, we think, consider it as being simply motion of 
matter. But the latter is true, if true at all, only in a limited 
sense. In this limited sense force implies resistance ; cannot 
exist without resistance. This is evident from the illustration 
contained in the above extract from Prof. Morton's paper, that 
is, a body moving forever without resistance, from a previously 
applied force. It is, then, only while motion is imparted from 
masses to masses, from molecules to molecules, from atoms to 
atoms or molecules, from molecules to molecules or atoms, 
from atoms or molecules to masses, or from masses to atoms 
or molecules, that motion becomes a force. If motion is 
recognized, in this limited sense, as force, the true idea of re
sistance is expressed by saying that a body, by impact, loses 
motion or imparts it to masses, molecules, or atoms. In this 
view of the subject the relations of force and resistance exist 
together, and time is a measure of both, or either. 

Momentum, amount of motion, expressed in the works on 
physics, by M.,V, which is the weight of a body multiplied 
by its velocity, is not an absolute expression, unless we estab
lish a unit of velocity. The mathematical expression of a 
unit of velocity is found by dividing the entire number of 
units of distance by the number of units in the time required 
for a body to move through that distance. It is (D + T), in 
which D represents the distance, and T the time. It is at oncc 
seen that neither time (T) nor distance (D) is  a measure of 
momentum (M V), when considered separately ; and the mo
mentum of a body, or its amount of motion, is a constant one 
for all times when velocity (V =D+ 'r) is constant, and M is 
also constant. 

So far as motion is concerned, considered simply as motion 
and not as force, time is no measure of it. As soon as a body 
begins to impart its motion, or, as is the common method of 
expression, " to overcome resistance," time alone may be a 
measure of the motion received (force), and the motion im
parted (resistance), the equality of which has long been recog
nized by physicists in the expression, " action and reaction 
are equal." For if the entire amount of motion imparted and 
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received be uniform during a period of time, the motion im
parted during a unit of that time will be an exact measure 
of the whole motion imparted ; and the motion imparted for a 
unit of time is only found by dividing, the entire amount of 
motion imparted by the time. 

The author of the article on " Vis Viva," in the Chemical 
News, from which we made an extract in our article on " Vis 
Viva and Inertia," in our last issue, seems to have reached a 
somewhat similar conclusion, when he asserts that, " as he 
understands ' vis viva,' it relates only to change in velocity, 
and does not apply to the maintenance of a uniform velocity 
after it has been once attained." Now, change in velocity is 
purely and simply the subtraction from, or addition to, the 
motion of a body-of motion considered as quantity-and as 
(if the views of the identity of motion and force be correct) 
this, of necessity, implies force and its correlative, resistance, 
we see how " vis viva " can only relate to change of velocity. 

There is little doubt that the differences which arise upon 
topics like these, between those who attempt their discussion, 
originate more from the inefficiency of language than from 
the real views entertained respecting them. The language of 
scientific discussion shouId be cleared of many terms that now 
are only sources of embarrassment. Some of these may be 
noticed, more especially, in a future article. 

. _  .. 
THE :BURDEN OF MEMORY. 

Appleton's Journal contains in its first number a calculation, 
by Berthelot, the eminent French organic chemist, of the 
number of combinations which may be made of acids with 
certain alcohols. He says, if you give each compound, thus 
possible, a name, and allow a line for each name, and then 
print 100 lines on a fpage, and make volumes of 1,000 pages, 
and place a million volumes in a library, you would want 
14,000 libraries to complete your catalogue. 

The science of chemistry is perhaps the most striking ex
ample of the rapid accumulation of facts so characteristic of 
the present age. Hosts of investigations in every field of re
search are unearthing treasures of knowledge and adding 
them to the accumulated scientific wealth of the world. The 
burden which the memory is called upon to bear is already so 
heavy, that it could scarcely be possible for any man, however 
gifted by nature, to carry with certainty, those pertaining to 
any one department of science, even though his entire life 
were devoted to it. 

This fact explains the increasing demand for works of refer
ence . •  Encyclopedias, hand-books, compilations of tables, and 
various and multiplied helps to memory abound ;  new books 
of like charaGter are constantly issued, and those which al
ready exist, need constant revision, to keep pace with the 
march of discovery. 

It is quite evident that only a small fraction of the mass of 
facts can ever be stored up in any individual memory ; the at
tempt to remember them would occupy thrice the years allot
ed to the life of mankind. If only part can be remembered, it 
becomes important to know what auglli; to be remembered, 
and what must be left to the works of reference. 

While facts are almost numberless, principles are few. We 
can then, easily remember principles, and a knowledge of 
general principles is the key to research in books for facts we 
do not know ; it is also the means whereby we can test the 
truth or falsity of the statements contained in such works. 
It would be strange indeed that errors should not creep into 
any extended work of reference ; nay, it is strange that so 
few errors are committed. But if a fact be erroneously stated, 
the error will almost surely be discovered by considering it 
with reference to the principles which underlie it. We should 
therefore first seek to remember principles, and after them, 
j ust as many facts as we can. 

But to every individual there is a choice in the facts which 
are to be remembered. Those which are of the most frequent 
application in his business or profession, are the ones he will 
be most likely to choose to remember, and with good reason. 
The life-long student (there are a few such still to be found) 
will choose such facts as he must frequently refer to in his 
studies. But facts to be most easily remembered, require 
thorough and careful classification. 

To classify properly is however a task of skill-skill only 
acquired by a proper appreciation of the true end of all clas
sification, namely, convenient reference. A business man 
classifies his notes, receipts, letters, etc., and places each kind 
of document in its proper pigeon hole ; but this classification 
might be carried� so far as to utterly defeat the purpose it is 
designed to subserve. The pigeon holes might be so multi
plied that a letter, or note, or receipt could be picked out of a 
single bundle sooner than a particular pigeon hole could be 
found among the entire number. Of course this is supposing 
a very extreme case, but it illustmtcs the point we wish to 
make, namely, that too much classification is as bad as too 
little. 

A great many people have too many pigeon holes in their 
memories ; more have too few ; and a few, those who seem 
largely gifted by nature in power of memory, have neither 
too many nor too few ; but no single man has room in his 
memory for everything. All must more or less have recourse 
to their book shelves. 

A poor recourse it is in many cases. Down comes a huge 
volume, the title of which in broad letters on its back, shows 
that the fugitive fact we are after, is or ought to be within 
its covers. We turn to the back part to find the index, but 
we don't see it. Perhaps it is at the beginning. vVe hope
fully turn over the leaves of the book to find it there, and 
discover nothing but a meager table of contents. We throw 
down the book in infinite disgust ; if we have got to hunt two 
hours for that fact, unless it be of great importance, we con
clude to do Without it. We relieve olir feelings by heaping 
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anathemas upon the author, who maliciously thought to force 
us to read his entire work, before we should have our fact. 
We look for another book. All how different ! A copious and 
carefully compiled index-by its help we unearth our fact, in 
less time than we occupied in searching for an index in the 
former one. Good ! We dust it carefully and place it close 
to hand, and put the other away among the rubbish. As ac
tion is the soul of eloquence, so an index is the soul of a book 
of reference, and we admire both large souled men, and large 
souled books. 

Books of reference are a necessity of the age. In fact all 
books on scientific or technical subj ects, are books of reference 
and are more or less used as such, according to their worth. 
Authors should not lose sight of this fact. It is not enough 
that the subj ect should be ably handled, it should be so ar
ranged that any passage may be found with the greatest fa
cility. When this last and essential requisite is added to 
merit in other respects, it is a well-tempered, well-sharpened 
professional tool, which, if lost, or destroyed, is certain to be 
replaced, to the profit both of the one who manufactured, and 
him who uses it. 

4 _ "  
IDIOSYNCRACIES. 

The peculiarities of constitution and temperament, and par! 
ticular susceptibility to external impressions and influences� 
possessed by different individuals and included in the general 
category of idiosyncracies, have been a puzzle and a snare to 
the theoretical physiologist since the days of Galen. Such 
peculiarities are not confined only to the body, but are fre
quently to be detected in the mind. 

'rhe writer of this article is a descendant of families distin
guished through several generations, both on the maternal 
and paternal side, for idiosyncracies, and is himself affected by 
a peculiarity to which his family physician can testify, and 
which will hardly be credited by other physicians. Opium 
in large doses is to him a cathartic. Very few cases of this 
peculiarity are to be met with. We once heard a distinguished 
professor of mateda medica, assert in a lecture the possibility 
of this action of opium upon persons of peculiar constitutlOlI, 
unconscious that a living example of the fact was listening to 
his words. All idiosyncracies arc of course remarkable as 
seeming exceptions to general laws, and there is nothing more 
so about the one mentioned than any other ,except the rarity of 
its occurrence. We hav e  met, indeed, with a physician of this 
city, who has known a similar case in Europe, but this is the 
only other case of the kind we ever heard of. On the whole 
we are inclined to think idiosyncracies much more common 
than is generally supposed, many escaping notice on account 
of their unimportant character. 

One of the most common classes of idiosyncracies are those 
connected with eating and drinking. Almost every one is ac 
quainted with somebody who cannot eat honey without sub
sequent distress at the stomach. Not quite so common are 
those who cannot eat the flesh of certain kinds of animals. 
A number of cases are recorded of those who could not eat 
mutton without poisonous effects. An instance' of this kind 
once came within our personal knowledge. Supposing it to 
be purely the effect of imagination, the mutton was once 
smuggled into mince pieE" usually made with beef, and thus 
disguised was eaten, by the person affected, with quite serious 
results. Violent pain. in the stomach and sickness, followed 
by copious vomiting, in fact nearly all the symptoms of irri- · 
tant poisoning succeeded the eating of the mutton in this case, 
and although the vomiting relieved the more distressing 
symptoms, the effects were felt for several days. Similar ef
fects from eating mutton are recorded in the books. 

Even the most mild, and apparently most harmless, articles 
of food may prove baneful to some people. Rice, cheese, eggs, 
and various kinds of fruits, as strawberries, oranges, and 
melons, have been known to invariably produce ill effects upon 
some peculiarly constituted individuals. 'l'here is scarcely 
one of our physical faculties that may not exhibit these 
idiosyncracies. Sight, smell, the sense of touch, and even 
hearing, may be thus perverted. How often we hear of eel' 
tain sounds that they " set ones teet,h on edge." We have 
rcad somewhere of women so sensitive to the effects of such 
sounds that the whistle of a thread drawn through stiff cloth 
in sewing was positively unendurable. Nay, there seem to be 
instances where deleterious effects are produced by commonly 
harmless objects, when their presence is recognized by no 
sense in particular. Instances of the latter kind arc perhaps 
as well or better authenticated than any others. Effects of 
this class are generally connected with the presence of ani. 
mals, as cats, rabbits, etc., the near approach of which is 
noxious to the persons affected, as is also quite frequently the 
touch of their furs. 

All that we have stated is based upon the best authority 
and may be relied upon as perfectly credible. Now, how, we 
ask, disregarding such facts, can medicines be prescribed by 
rule, as is the too common custom, without occasionally -evil, 
nay, even disastrous results ? 

We have often had opium prescribed in the ordinary full 
dose with the view to produce the ordinary, but exactly the 
opposite effect, invariably resulting to us from its use. We 
have seen the feet and limbs of a young lady whose skin is 
peculiarly susceptible to poisonous effects, so swollen and in
flamed from the effects or mustard drafts, as to excite tears 
of .the worst consequencss. We have seen similar effects 
from the application to the skin of carbolic acid. We have 
stood by hundreds of sick beds and have seen numberless 
doses prescribed, and hardly ever have heard a physician 
ask how certain medicines usually effect the patients. Ad a 
consequence, we have seen patients completely prostrated by 
the action of drastic purgatives, in doses that would not per. 
haps have seriously injured the average patient. We have 
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seen others completely narcotized by doses of morphine, that 
would only have quieted a cough in most ; and so on to the 
end of the chapter. 

ten inches long, and only two and a half inches thick, stand a 
test to which one of cast iron eight inches thick, would suc
cumb. 

We are well aware that book doctoring is held at its proper 
valuation by the leaders in the medical profession, and that 
to such, the really skillful, even the slightest peculiarity of 
temperament is not deemed unworthy of attention ; but there 
are too many, far too many, who put all patients on the 
same plane, and confine themselves rigidly to one routine of 
treatment. 

These castings have been used in England for some time, 
but have only lately been introduced into this country. The 
applications of this method of working steel are numberless, 
or at least equal in number and similar in character to those 
of cast iron, and calculated to supersede wrought iron and 
steel forgings to a very great extent. 

No less are idiosyncracies of mind and disposition to be re
garded in imparting instruction to the young, or in our every
day dealings with our fellow men. Most mental peculiari 
ties are easily discovered by the practiced student of human 
nature, and it as much our duty in our attemp;s to instru?t 
and reform others, to avoid nauseating them mentally as It 
is that ot the physician to avoid over-dosing those he is at
tempting to heal. 

-----.... - ... ------
STEAM BOILER INSPECTION AND INSURANCE. 

At a meeting of the Directors of the Hartford Steam Boiler 
Inspection and Insurance Company, held at their office in 
Hartford, March 31st, the following report of business done in 
the month of February, was read by the President : " Visits 
of inspections made, 180 ; number of boilers examined, 332 ; 
external examinations, 261 ; internal examinations, 84-while, 
in addition, 18 were tested by hydraulic pressure ; number of 
defects in all discovered, 226 ; number of dangerous defects, 
26 ; furnaces out of shape, 13 ; fractures, in all, 21-3 danger
ous ; burned plates, 20-2 dangerous ; blistered plates, 53-2 
dangerous ; cases of incrustation and scale, 45 ; caSDS of ex
ternal corrosion, 23-3 dangerous ; internal corrosion, 3-1 
dangerous ; internal grooving, 6 ; water gages out of order, 6 ; 
blow-out apparatus out of order, 2-1 dangerous ; safety 
valves overloaded, 22--3 dangerous ; pressure gages out of 
order, 14-8 dangerous ; boilers without gages, 1 ;  cases of 
deficiency of water, 3. In the month's work four boilers have 
been found in such condition as to be positively dangerous, 
and beyond repair. These four have been condemned, and 
are being replaced by new boilers. In. one of the cases of in
ternal corrosion, noted above, an internal examination revealed 
to the inspector plates so badly weakened that upon Bounding 
them with a hammer a hole was broken entirely through. 
This shows the importance of careful internal examinations. 
Many cases similar to the above have been found in localities 
where laws requiring annual inspections to be made are in 
full force. State and municipal inspection laws require only 
the hydraulic test to be applied ; hence incrustation, scale and 
internal corrosion are defects which such inspections take no 
cognizance of. 

" We must again revert to the subject of overloaded 8afety 
valves. Twenty-two have been found ; while three were en
tirely inoperative-from excessive loading and neglect. One 
spindle was very crooked, and extra weighting was resorted 
to. In another the valve was corroded fast in its seat, and 
was raised with great difficulty. In another the fulcrum joint 
was corroded 1'&st, and in raising the lever the connection was 
entirely broken out. 

" Now, although a manufaeturer may think he has a very 
careful engineer, and that inspection is hardly necessary, he 
must admit that a man whose business it is to thoroughly ex
amine boilors, intemally and externally, will discover defects 
which another would pass over. While many and serious 
defects have been discovered by the company's inspectors, no 
risk has been assumed except where the boilers have been 
put in good repair. Among the 2,500 boilers under the care 
of this company, slight damage has occurred to one in the 
city of Providence, during the month. Our inspector from 
this office visited the establishment at once, and made careful 
examination of the ruptured sheet ; repairs were immediately 
made, this company assuming the expense." 

---------. .. � .. ---------
DEATH OF JAMES HARPER. 

The recent sudden death of James Harper, senior member 
of the celebrated lJUblishing house of Harper & Brothers, of 
this city, has taken away from us o�e of our most honored 
and respected citizens. His death resulted from injuries re
ceived by being thrown from a carriage while taking a drive. 
His funeral, which took place upon the 30th of March, was 
largely attended by the most prominent citizens of New York, 
and was further honored by the closing of the different houses 
in the book trade throughout the city. He was, in many re
spects, a remarkable man, and his life was one long example 
of the beauty of all social and Christian virtues, combined 
with business and literary judgment, to a highly exceptional 
degree. 

. _  .. 
Applications of' Steel Castings. 

A few days ago we saw a number of specimens of steel 
castings imported by Philip S. Justice, of this city, which 
showed a degree of tenacity and ductility seldom found in 
steel forgings. The castings were of varying thickness, form, 
and weight, and had been subjected to forging, bending, per
cussion when cold, hardening, tempering, etc., all the tests 
that would be used to determine the toughness of the best 
wrought iron, and some that would be inadmissible with steel 
forgings. The result was wonderful. Cored castings were 
brought together under the hammer, and drawn out without 
showing any evidences of unsoundness. The castings showed 
no blow holes or evidences of want of homogeneousness, but 
were in all respects as sound as any forgings. They finished 
under the file or on the lathe elegantly. It is claimed they 
can be made as thin as one-sixteenth of an inch with facility. 
Their solidity may be conceived from the fact that hydraulic 
cylinders, unlined, of fourteen inches inside diameter, two feet 
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BEET ROOT SUGAR. 

No. IV. 

TECHNOLOGY.-PART 1. 
As a complete account of the various modern processes for 

manufacturing beet root sugar would fill several reasonably 
sized volumes, it will be impossible for us to exhibit them in 
all their multitudinous details in the pages of the SCIENTIFIC 
AMERICAN, where they would stand in the way of the publi
cation of a large amount of useful and interesting reading 
matter of a more varied nature. 

For this reason we shall have to confine ourselves to the il
lustration of the most recent and perfect methods of manu
facture only, which we shall strive to do, as concisely as possi
ble, without omitting any item of importance. 

We will add, the specifications and detailed estimates for 
the establishment of a sugar factory, calculated to work an 
average of 150,000 Ibs. of beet root per twenty-four hours, 
during a campaign of from four to five winter months, and 
corresponding in the United States to the average product of 
the cultivation of 500 acres in beets. This important subject 
has never, to our knowledge, been fully elucidated in any 
printed work on the making of sugar, and may be found of 
value to parties intending to start this branch of industry 
in America. 

PRODUCTION OF STEAM. 

Beet root sugar works consume a large amount of steam 
for driving engines which propel root-washers, hydraulic 
pumps and presses, pulpers, water pumps, centrifugals, etc. 
Steam also conveys the j uice and sirups from one place in the 
building to another, and is the agent used for evaporating 
and boiling them. 

The quantity of heating surface needed is generally esti
mated at about 250 square f;)et for every 10,000 Ibs. of roots 
worked during 24 hours, or the H. P. is supposed to corre
spond to 50'8  lbs. of wp,ter evaporated per hour, or 6 lbs. of 
water for every square foot of heating surface of the boilers. 

Practically, we have found that a well-managed modern 
sugar factory employing vacuum pans, both for the concen
tration of the juice and for its final boiling down, and capa
ble of working 150,000 lbs. of beets eVery 24 hours, necessi
tates 120-H. P. boilers, and 17·216 feet of heating surfaco to 
the H. P. 

The pressure of steam through the whole works ought 
never to exceed three atmospheres, or 45 Ibs. to the square 
inch. 

From the above, we derive the information that the steam 
department of a 500-acre " "beet root sugar factory and its cost 
in gold, will be as follows : 

1. Three steam boilers of 40-H. P. each, with two internal 
pipes and one fiue, calculated at 17·2 feet of heating surface 
per H. P., with fire boxes, grates, safety valves, gages, anchors, 
steam valves, H-pipes, etc., complete. Cost, $3,700. 

2.  Two steam drums, superposed over· the boilers, with fit
tings complete, serving as reservoirs for the roturn steam from 
all parts of the works. Cost, $260. 

3. One smaIl 4-H. P. donkey engine, driving two feed pumps, 
each of which is capable of supplying a 120-H. P. boiler. 
Cost, $520. 

'fhe total valuation of the appliances for the prOduction of 
steam in a 500-acre factory, is thus seen to reach $4,480. 

WASHING AND PULPING OF THE BEETS AND EXTRACTION OF 
THE JUICE. 

As soon as the works are in perfect readiness for a start, 
which will generally take place during the latter end of the 
month of September or during the month of October, the 
steam is " got up " in the boilers to 40 or 45 Ibs. pressure, 
and the beets to be worked are at once, and regularly, carted 
in. 

Each empty wagon or cart employed for the conveyance 
of the beets from the trenches to the factory is carefully 
weighed, and its number and weight noted. Every time this 
wagon reaches the factory with its load of beets, it is re
weighed, and the weight of the wagon being deducted from 
the total, furnishes at once the amount of beets carried in for 
consumption. The wagons and their loads are weighed on 
large platform scales placed on the roadside near the works. 
In this manner, during the whole campaign, an exact account 
is kept of every load of beet entering the works, and of 
every pound of beet consumed. 

The quantity and percentage ot sugar made is thus con
trolled, and in case of some fault in the processes of manufac
ture, it is at once made manifest. Much valuable information 
is also furnished by these data as regards the relative value 
of different fields or portions of land, and the amount of 
beets grown on them ; information which may be made avail
able during following seasons. 

The beets as they are brought in are placed in piles along
side of the beet root washEr. This is a long, cylindrical, 
slightly inclined revolving drum, constructed of parallel rods 
of iron, so distanced as to allow the water and small rootlets 
to pass between them without permitting the passage of large 
fragments or of small-sized beets. 

-

Thie drum revolves in an iron tank, furnished below with 
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a manhole door, which allows it to be occasionally cleaned 
o ut ; this refuse being carted off as manure. 

The proper speed for a root washer is from ten to twenty 
revolutions per minute. 

The more water employed in washing the beets the better, 
but the supply of both roots and water must be as regular 
as possible. 

Care must be taken that at the lower outlet of the root 
washer, where the beets fall on an incline plane, interstices 
be left wide enough for the superfluous water to escape before 
it reaches the pulper, where its presence would cause irreme
diable damage. 

On leaving the root washer, or rather the incline below it, 
the beets are pitched into the jaws of the pulper, where they 
are seized between revolving cylinders, armed with spikes or 
or knife blades, which rapidly reduce them to a fragmentary 
form. 'fhese fragments pass into the pulper proper, which 
consists of a double revolving drum, driven by belting. It is 
constructed by tightly fitting into two circular iron end plates, 
alternate series of small saw blades with proj ecting straight 
teeth, and carefully-made wooden rulers 0·39 of an inch broad 
and 0'78 of an inch high. The saw blades are toothed on both 
edges, so that by reversing them, one side can be employed 
after the other has been worn off. The teeth are from 0'156 
to 0'195 of an inch in length, and measure 0'078 of an inch 
from tip to tip in the same row. The thickness of the saws 
is about -i!o of an inch. 

The steel of which these saws are made is  tempered in such 
a manner as to cause them to be stiff and hard without being 
easily broken. 

Immediately in front of the revolving drum, whose speed 
must be from 600 to 700 revolutions per minute, is placed a 
stout, finely-attached blade of steel facing the points of the 
saw teeth, and adjusted so nicely as to leave no holes or in
tervals through which any fragments of beet root would find 
their way. 

This precaution alone pre-vents solid particles of beet 
from getting into the woolen sacks during the subsequent 
pressing, an accident which would be sure to be followed by 
the bursting of the sacks and wasting of pulp over the spots 
where the lumps are to be found. 

A newly-set pulping drum always produces a rough pulp, 
in which a portion of the vegetable cells remain untouched ; 
a consequeuce of this fact is that a larger quantity of juice 
is actually extracted from pulp made by a pulper which has 
had some usage, and whose teeth have become worn, than 
from a new one. 

The pulp to be of good quality must be thin, and present 
no rough or angular " grai n " when pressed between the 
fingers. A limit, however, exists to the advantageous divisi· 
bility of the beet root, which is reached when the teeth of 
the pulper are nearly worn away, and the pulp becomes 
" pasty," and will ooze through the meshes of the wool 
sacks when pressed, a circumstance attended with very seri
ous consequences. 

A small stream of water, regulated by a eock;is allowed to 
run constantly on the top of the drum, and to mix with the 
pulp, where it effects a partial maceration. The influx of this 
water is to be so regulated that the j uice which is expressed 
will indicate 4·5 to 4'8 degrees of Baume's densimeter. 

The pulp is received in front of the pulper in a small 
reservoir. 

At this point the further processes of manufacture may 
vary according to the system of extraction of j uice adopted. 
Four of these are now practiced in Europe ; they are as 
follows : 

1. 'fhe use of powerful hydraulic presses. 
2. The employment of centrifugal machines. 
3. The method of maceration. 
4. The diffusion process. 
"Without entering here into a discussion of the relative 

merits of these various processes, which, when well conduct· 
ed, have in all cases produced the same amount of sugar from 
the same amount of beets, we shall simply state that the sec· 
ond materially increases expenses for the fuel used during 
evaporation, on account of the large quantity of water which 
has to be added to the juice, and that the two last processes 
need an amount of care and skill on the part of the laborers, 
which is difficult of attainment. 

The system of extracting the juice from the pulp by meltns 
of hydraulic presses, worked by pumps driven 'by steam pow
er, is simple, easily managed, and efficient. In order to effect 
this, the pulp is first put into bags made from the wool which 
grows on the bellies of sheep. 'l.'hese bags are 33 inches 
deep by 22 inches broad, and the quantity of pulp put into 
them is a shovelful, or a quantity which, when slightly fiat
tened, will not exceed the thickness of a finger. 

The sacks are piled up one over the other, separated by 
sheot-iron trays, and are first submitted to a preliminary 
pressure in a rapidly.working press, which extracts a large 
quantity of the juice contained in the pulp. They are then 
transferred to the hydraulic presses, where the remainder of 
the j uice is squeezed out. 

When working in the proper manner, the table of beet root 
sugar presses must ascend in from five to six minutes, and 
stop for several minutes before beginning to descend. Too 
J:apid rising of a press destroys the sacks. If the pulp has 
been sufficiently pressed it will leok and feel dry, and will 
not weigh more than 18 per cent of the weight of the beet 
root which produced it. 

The expressed j uice, both from the first press and from the 
hydraulic presses, is run through pipes connected with fnn
nels or " chapels " into an iron reservoir united by means 
of a valve or cock, with an upright boiler, called a H m(}nte

jU8 " which we shall describe in our next article. 
SJ,lecifications and valuations in gold for the washing,  
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pulping, and pressing department of a 500-acre beet root ARE UTENSILS OF COPPER INJURIOUS FOR CULINARY 

sugar manufactury are as follows : PURPOSES 1 

1. One horizontal 20-H. P. steam engine for driving the Translated from the German " Aus der Nature." 

root washer, pulping drum, the hydraulic presses, and two 
pumps capable of delivering 37,000 gallons per hour. Cost, 
$1,700. 

2. The beet root washer, 12 feet long, with iron drum and 
cistern. Cost, $350. 

3. One pulping machine, with double drum, and capable 
of working 150,000 l bs. of beets in twenty-four hours. Cost, 
$660. 

4. One spare double 'drum for the above. Cost, $130. 
5. Spare saws for same. Cost, $40. 
6. One sack filler, or " palctteur_" Cost, $74. 
7. One Lecointe press. Cost, $320. 
8. Six hydraulic presses, with eight guides to each, two 

movable counterweights, twelve-inch pistons, and 40 inches 
stroke. Cost, $4,000. 

9_ One iron frame, with two hydraulic pumps, these alter
nate,  with differential pistons, eccentric transmission of mo
tion, and patent compeiIsator,fitted to work the eight hydraulic 
presses. Cost, $1,200. 

10. Six " returns," stops, and wrought-iron pipes for the 
hydraulic presses. Cost, $200. 

11. Two sheet-iron gutters, and three large funnels or 
" chapels " for collecting all of the expressed j uice. Cost, 
$150. 

12. One " mrmte-jus " of a capacity of seventy-five cubic feet, 
with all its accessories, and a connecting reservoir of same 
capacity. Cost, �210. 

13. Pulleys, belts, etc., for transmissions of motions to root 
washer, pulper, hydraulic pumps, etc. Cost, $520. 

'fotal cost of washing, pulping, and pressing department 
of a factory which will work 150,000 Ibs. of beet per twenty
four hours, will be $7,274. 

----------.. � .. �--------

VELOCIPEDE NOTES. 

The velOCipede has got into the highest court in Eng
land. A lower court has decided that it is unlawful for toll
gate authorities to charge toll for a velocipede ; but the com
pany against whom this decision was rendered, mean to carry 
the case up to the chief tribunal. The charge of toll . w

as 
made under the clause empowering to charge for " a  foot pas
senger driving a wheelbarrow." 

It has II.lso got into the magazines, into the theatres, and in
to the hearts of the sport-loving community so deep that it 
will take it a long time to get out. It has a language of its 
own, and a literature of its own, which is not confined to 
prose, but includes also rhyme if not poetry. Grave periodi
cals write dissertations upon it, humorous ones caricature it, 
the daily press tells very extraordinary yarns about it. For 
our part we simp'ly endeavor to keep our readers posted upon 
its progress.' 

In Boston the municipal authorities have recently granted 
fourteen licenses for velocipede rinks. 

Two new styles of velocipede, wl;tic:n conflict with no exist
ing pattern,are reported' from Wo'fuils'ter, Mass. One of these 
is to run entirely by friction and the other with common foot 
pltddles. 

Mr. Calvin Witty has just received the original velocipede 
-the one built by Pierre Lallement before he had received 
his patent. It is a good velocipede in every way and has a 
much better saddle than is manufactured to-day. Lallement 
waS a machinist, and this velocipede proves that he was a good 
workman. From appearances Lallement has riddeu it a good 
deal. As a curiosity it is very valuable to Mr. Witty. 

A new style of velocipede was exhibited at Witty's school 
on Tuesday night. It is a wire velocipede, the wheels being 
formed of wire entirely. Small thin wire takes the place of 
spokes,and it is made strong on the same principle that makes a 
suspension bridge strong-each wife strengthening the others. 
It is exceedingly light, and there is a slight vibratory motion 
which is very pleasant ; doubtless it would do exceedingly 
well on the street. When it was run last night upon the new 
spring floor which Mr. Witty has laid down, the spring was 
very great. It attracted much attention on the night 
spoken of. 

The unreasonableness of prohibiting velocipedes from the 
public highways is thus satirically spoken of by the New 
York Herald : 

" Man's own feet or crutches and a wheeled vehicl e with a 
horse in front-these, it seems, must be the Alpha and Omega 
of locomotion in the city streets. A wheeled vehicle without 
a horse is a thing so preposterous to the eyes of aldermen that 
it must be forbidden altogether. Such is the experience of 
several dties, and our city promises to follow suit. Now, 
though the horse is favored by popular prejudice, a man may 
move his wagon with a mule, or a j ackass, or a goat, or a dog; 
but he is not permitted to move it without one of these in 
front, or he will be fined twenty-five dollars. We recommend 
the sports to tie their tan terriers in front of the machine with 
a piece of pink ribbon, and go it on the same dodge adopted 
for the dummies, where an old blind horse trots in front of the 
locomotive within city limits. Although the aldermanic ab
domen is a guarantee against any experiment of the Fathers 
on the velocipede, cannot some juvenile of aldermanic lineage 
convince the old fellows how ridiculous they are in endeavor
ing to prohibit what only needs regulation ?" 

---------... � .. �--------
WHEN the machine, or its parts, is beyond the operator's 

powers, the machine has usurped the place of its governor or 
manager. Every person running a machine should under
stand it, sufficiently at least to retain his natural superiority. 
If not, the machine iB hie master, which is reversing the order 
of nature. 

Utensils of copper are held in high esteem by most ladies, 
because they form when well scoured, a kind of ornament to 
the ki,tchen. They do not however, take into consideration 
that food may be poisoned when cooked therein. It has been 
stated, though scarcely to be believed, that articles of food 
containing acids may be prepared in copper vessels without 
any inj urious effect, if they be not allowed to remain in such 
vessels any length of time. This opinion has even been sus
tained by men of science, who maintain that the action of 
the acid upon the metal is prevented, because the vapors which 
are constantly generated in cooking prevent oxidation taking 
place. Recent investigation/!!, however, have proved beyond 
doubt that this supposition is incorrect. Pleischl, in Vienna, 
showed that cabbage, fresh and dried plums,etc., absorb a quan
tity of copper sufficient to cause inj urious effects within one 
hour's boiling in pans made of this metal. Meat also, because 
of the acids, it contains, is acted upon by copper. This is also 
the case with water when it contains chloride of sodium or 
salt, which is rarely ever lacking in spring water. Copper is 
also readily dissolved by oil. In placing a drop of oil upon 
polished copper, it will be seen that the oil soon assumes a 
dark bluish green color, which change is due to the fact that 
the oxide of copper formed, has combined with the fatty acids 
contained in the oil. The power of 'solubility is, of course, con
siderably increased when the oil or lard has previously been 
subjected to the action of heat. 

Quite recently Dr. Wald asserted in a German periodical 
that copper is not poisonous and the obj ection to utensils of 
copper therefore unfounded. He asserts that no case of pois
oning by salts of' copper is recorded ! The doctor certainly 
must be unacquainted with Orfila's toxicology or similar 
works. 

Copper, as long as it remains metallic, is indeed not always 
injurious to the system. Instances are known where individ
uals have swallowed copper coins and discharged them 
again without the least injury, and Drouard has administered 
nearly one ounce of finely pulverized metallic copper to a 
dozen dogs, without observing any case of poisoning. Still, 
Orfila himself relates that an individual in swallowing copper 
powder was seriously affected. 

It is also well known that braziers and electrotypers are 
often subject to �� peculiar disease called copper colic. Its 
symptoms are fever with violent pains in the bowels . •  The 
sickness itself consists in inflammation of the stomach and the 
intestines, and is produced by the introduction of finely divid
ed copper into the system. The late Professor Runge also 
mentions that It dealer of the oxide of copper, in Berlin, was 
unable to obtain laborers for collecting and packing it, be
cause of the �llness it occasioned among them. 

Orfila relates several cases of poisoning which were pro
duced by salts of copper. Five children, of from three to 
elev,en years of age, were taken ill after eating bonbons which 
had been colored green by the vessel in which they were pre
pared. Drouard suffered three days from colic and diarrhea 
after having eaten a " ragout " prepared from the wine of a 
cask of which the cock was found to be oxidized. 

Orfila says that a dog died in less than three hours from 
the effects of a dose of verdigris not exceeding fifteen grains. 
A small one died in sixty-five minutes from a dose of sulphate 
of copper of forty grains. Death, also, took place invariably 
when the sulphate of copper was applied upon wounds. 

Renne in his treatise on j udicial chemistry also relates a 
number of cases of poisoning by copper. 

We admit that cooking utensils of copper very rarely cause 
sudden death ; but are they,nevertheless,to be calledjharmless ? 

If the copper taken up by food acts but slowly, it does not 
act with less certainty, no matter whether this may at the 
time be positively proved or not. That utensils of copper 
may be dangerous in certain cases seems to be known to cooks, 
for we have never found any who used copper pans for frying 
omelets. 

The distinguished French chemist Chevallier who treats up
on this question in a memoir recently presented to the French 
Academy of Sciences has been led to somewhat different con
clusions from those of Dr. Waldo �-\'fter having quoted nu
merous instances of poisoning caused by food prepared in 
copper pans, concludes as follows : " All the facts which have 
come to my knowledge, prove positively that the use of uten
sils of copper for culinary purposes is dangerous, and that it 
is unwise to say that copper and its salts are not injurious, 0r 
that cooking utensils of this metal are harmless." Chevallier 
suggests that copper ware emlJloyed in the kitchen should al
ways be coated with tin. · In Paris, and the department de 
la Beine, this is already the case, but he demands that the 
respective decree be made a law in all the departments, or 
that the mayors of the cities direct attention to the great im
portance of tinned copper. We find that in Sweden, though 
copper is one of the principal products of that country, the use 
of copper vessels is prohibited for the preparation as well as 
for the preservatiou offood. In 1774, the chrJ de police, in Paris, 
forbade the dealers of milk to carry the same in vessels of this 
metal, and even before that date a large establishment was 
founded in that city for the making of iron utensils for culin
ary purposes. At first, however, they met with little success, 
but gradually they came more into use. In 1700 copper ves
sels were made; the inner surface of which wer� silverplated. 
It was also, recently proposed to silverplate iron. 

The silverplating of copper, aside from the expense, cannot 
be recommended. The silver, because of its soft nature, is 
easily , detached, leaving the copper surface exposed, and 
wherever this is the case the copper is more readily attacked 
than otherwise. The reaSon for thie is found in the electro-
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chemical action which occurs. Cast iron vessels with enam
eled surfaces inside are better for culinary purposes. The en
amel, however, should be free from lead. 

The presence of copper in liquid food is readily detected by 
holding in it a knife blade for about ten minutes. If copper 
is present, it is thrown down UpOLl the iron and can easily 
be recognized by it� red color. 

We find it stated in various cook-books that in order to re
store the green color of pickled cucumbers, a copper coin 
should be dissolved in the vinegar. The evil effect of such a 
process must be apparent to all. 

----------.... - .. -------
ChroJne Green. 

Oxides of chrome are prepared either in the dry or wet 
way ; obtained thus, they vary from greenish grey to a more 
or less deep greenish yellow. They generally have neither 
brilliancy nor freshness. It is possible, however, to produce 
green oxides of chrome which are not devoid of beauty. One 
of the most intelligent chemists of the commercial world, M. 
Casthelaz, has, conjointly with M. Leune, prepared a chrome 
green, which is justly styled imperial green. This coloring 
matter of a superior brilliancy is obtained exclusively by the 
wet way. The process consists in slowly precipitating chrome 
salts by treating them with hydrated metallic oxides, insoluble, 
or but slightly soluble, in water, or by hydrated metallic car
bonates, or hydrated metallic sulphides, or, again, by other 
salts of weak acids, which easily leave thGir bases ; the action 
is only produced progressively, and the oxide of chromium is 
precipitated in the hydrated fOTIn ; the color of the compound 
is magnificent, of a deep emera! green. For this preparation, 
it is convenient to adopt economical reagents, such as gelatin
ous alunlina, oxide of zinc, carbonate of zinc, sulphide of zinc, 
etc., whose price is reasonable. The same result may be ob
tained by treating a chrome salt with the non-alkaline metals, 
which have a sufficient affinity to unite with acid of the 
chrome salt and precipitate the oxide. Iron and zinc will be 
more particularly used, as they are cheaper. It is necessary 
to select from among the metals, with their oxides and salts, 
those which, with the acid of the chrome salt, give soluble 
5alts, as they should be removed by washing. If recourse is 
had to reagents forming, with the acid of the chrome salt, in
soluble salts, it is only in order to modify the color and com
position of the chrome precipitates and of the green color 
thus formed. As to the magnificent imperial grepn color ob
tained by M. Casthelaz, it possesses properties which will 
enable manufacturers ultimately to renounce the justly con
demned and dangerous copper and arsenic greens. The use 
of the imperial green removes all danger from insalubrity ; it 
is an impalpable substance, of perfect tenuity. It is believed 
that this property will cause the new green to be adopted for 
printing on stuffs, and for other purposes. The oxides of 
chrome known up to the present time, and generally obtained 
in the dry way, cannot, by pulverization, attain to the degree 
of fineness of the imperial green. It is expected that this 
substance will have great success in oil painting, colored 
papers, colors, and artificial flowers, printing, lithography, 
perfumery, and soap manufacture, as well as in the making of 
glass and in the ceramic arts.-M'rmiteur Scientifique. 

NEW PUBLICATIONS. 

ApPLE.TON'S JOURNAL 0];' LITERATURE, SOIENOE, AND ART. 
The first number of this new candidate for popular favor has made its 

appearance, and its mechanical execution is well calculated to invite the 
reader to " a  feast of fat things," but we confess to a disappointment in the 

literary branch. Victor Hugo's new novel opens in a somewhat iisjointcd 

style, but the f[Lme of the man assures us that the tale will progress with 

an increas ed power and interest ; the opening chapters b eing the rougher 
work, which always precedes the more symmetrical structure. The gener 

al contents lack somewhat of that spicy flavor which necessarily must en� 
ter into all journals of a, popular character ; but the editorial departmen t  

may improve with a little more experience. 

THE AROHITEOTURAL REVIEW. Edited by Samuel Sloan, 
Architect. Published by Claxton, Remsen & Haffelfinger, 
Philadelphia, . 

The number for April contains a good article upon " Architectnre in 
America, ".The Cathedrals of England," beside several practical articl e s  

a n d  illustrations of value to all w h o  take a n  interest i n  t h e  development o f  
architectural taste i n  our country. 
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A. J. 8., of La.-Your inquiries relative to caloric engines will 
b e  found answered in our description of the Roper improved hot air en 
gine , to b e  illustrated in our next issne, No . 17 current volume. 

W. H., of Pa., is running a quarter-turn belt, 60 feet long and 
16 inches wide,from a 48-inch pulley at the b ottom to a 52-inch pulley abo v e .  

I t  does n o t  run well and binders are necessary. A 1 2  inch belt of t h e  same 

length ran well for a time but subsequently required binders. He asks if 
tllere arc any cases known where qnarterAtwist belts of these lengths aud 
widths have run well without binders. We know of no such cases. Iu our 

practice we never attempted to run a belt oj either 16 or even 12 inches 
wide on a quarter turn, and if compelled to do so would have insisted on 

a greater distance b etween shafts than that in this case-less than 15 feet . 
Where the limit is between widths of belts and distances between pOints 
for the quarter turn w e  are unable to determine. The millwright 

usually relies much upon his own judgment. 

H. B., Jr., of Canada.-If an invention has been patented 
abroad, that wUl not prevent the original inventor from patenting It here 

-unless the invention has not gone into public use before the date of his 
application in this country j but the term of his grant here, in such case 
would be limited to the expiring of the term for which letters patent 
were first issued to him abroad for such invention. If a patent exists in 
a foreign country, that fact would debar the granting of a patent here to 

another Inventor, nnless he could show t!)at 4e "'ado Ills invention before 
tile w.te of the forei�n patellt. 
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H .  W .  P., of Vt.-Carbolic acid will not remedy the odor 

arising from concrete walks, In which coal tar is an ingredient. 
R. & B., of Conn.-The knitting machine to which you refer 

is we believe more gcnerally used than any other. 
L. F. M.,of Mass.-The "Patent Claims " are now issued week

ly, ln pamphlet form, by the Patent Olllce, at es per annum . 
S. A. H., of Conn.-Gumbridge & Co., to whom you refer, have 
been dealt with according to law. They were humbugs, no donbt. 

H. H., of N. J.-There is no particular degree or dividing line 
that marks the difference between hot and cold, warm and cool. It Is a 
mere matter of sensation. 

H. C., of Pa.-We cannot admit any further discussion of the 
subject IntB our columns. The subject Is stale, fiat, and unprofitable. 

D. T. Jr., of Pa.-We recommend you to get the " Silver Sun
beam " as the best work for you on photography. 

S. F. M., of Ill.-Small pieces of brass can be melted in a sand 
crucible with a coal fire, but the crucible must be :kept covered. You 
would be likely also to lose a large portion of the zinc. The best way to 
use up scrap brass Is to melt It In with new brass, putting It in with the 
zinc after the copper is melted. 

C. E. H., of Iowa.-The researches referred to as more recent 
than those of Joule, Rnmford, Tyndall, etc., In the article entitled, 
.. Waste and Economy of Fuel," are those of Auguste Langel. Victor De
lacour, Hirn, Zeuner, Bede, Emile Martin, and Scholl, and other able en
gineers, including the author of the article In question. 

and 
The aharge for insertion under this head is One Dollar a Line. if the Notices 

e:l)ceed Four Linea, One Dollar and a Half per Une will be charged. 

Velocipedes cheap.-Specifications and elaborate lithographic 
drawings, by the aid of which any mechanic may construct a velocipede, 
together with full Instrnctlons for learning to ride, sent for 25 cents. Ad
dress M. M. Roberts, Box 8481, Boston Postolllce. 

Wanted - A Wilmot portable sawing machine. Address 
Sawyer, Box 773, Ncw York. 

Velocipedes.-Working drawings, scale 3 in. to the foot, with 
plans and specifications in detail, enabling any one to construct one of the 
best two or three-wheeled velocipedes at less than one third usual cost. 
PrIce 50 ceuts. G. F. Perkins & Co., Holyoke, Mass. 

For State and county rights for best portable fire extinguisher, 
address Po.tolllee Box 3,983, Boston, Mass. 

I wish to make arrangements with a manufacturing establish
ment for the manufacture of my improved velocipede, illustrated April 
3d, page 212 of this paper, I challenge all other machines for speed and 
ease of locomotion. Addre!s L. H. Soule, Albany Postolllce, N. Y. 

Manufacturers of brick machines and machinists' tools send 
circulars and pr!c� Hst to A. J. Shotwell, Washlngtou, Ind. 

An experienced 'patent-right salesman, about starting out, will 
scll a first-class article; not interfering with his own, on commission. Ad
dress, with full particulars, Box 311, Elwood, N. J .  

See A. S. & J. Gear & Co.'s advertisement elsewhere. 
Wanted-Parties to manufacture the spring-jaw wrench illus

trated In this paper Nov. 18, 1868. Address Bradshaw & Lyon, Delphi, Ind. 
Peck's patent drop press. Milo Peck & Co., New Haven, Ct. 
For the best velocipede, and other small forgings, address 

R. A. Belden & Co., New Haven, Conn. 
The new method for lighting street lamps ! For illustrated 

circular, with letter from President Manhattap. Gas Light Co., and Sup't of 
Lamps and Ga. of the City of New York, ruldl'eils J. W. Bartlett, Patentee, 
569 Broadway, New York. . 

For the latest improvement see the Inventors and Manufactu
rers' Gazette. The cheapest Illustrated paper in the world. $1 per year. 
Published by Saltiel & Co., Postolllce box 448, or 37 Park Row, New York 
City. 

For sale-The best propelling wheel for canal boats or boats of 
shallOW or swift waters. Address H. T. Fenton, Water st., Cleveland, O. 

200 bars 1-in. octagon tool steel, best quality, for sale.-The lot 
at 14 cents per lb. Sweet, Barnes & Co., Syracuse, N. Y. 

Rare chance for agents. D. L .  Smith, Waterbury, Conn. 
The Tanite Emery Wheel.-For circulars of this superior 

wheel, address U Tanlte Co.," Stroudsburgh, Pa. 
Money Plenty-To patent and introduce valuable inventions 

for an interest in them. National Patent Exchange, Buffalo, N. Y. 
One hundred horse power Corliss steam engine for sale in good 

order. Address W. B. Le Van, Machinist, 24th and Wood sts., Philadelphia. 
The manufacture and introduction of sheet and cast metal small 

warcs is made a specialty by J. H. Whltc, Newark, N. J. 
The Magic Comb will color gray hair a permanent black or 

brown. Sent by mail for $1'25. Address Wm. Patton, Treasurer Magic 
Comb Co., Springfield, Mass. 

For coppered iron castings address J. H. White, Newark, N. J. 
W. J. T.-We �hink the patent asbestos roofing manufactured 
by H. W. Johns, of this city, is the best substituto for tin or slate. It is 
cheap and easily applied. 

Tempered steel spiral springs. John Chatillon, 91 and 93 
Cliff st., New York. 

For solid wrought-iron beams, etc., see advertisement. Address 
Union Iron Mills, Pittsburgh, Pa., for lithograph, etc. 

Iron.-W. D. McGowan,iron broker, 73 Water st., Pittsburgh,Pa. 
Machinists, boiler makers, tinners, and workers of sheet metals 

read adl'Crtlsement of Parker Brothers' Power Presses. 
Winans' boiler powder, N. Y., removes and prevents incrusta

tions without Injury or foaming ; 12 years In use. Beware of imitations. 
The paper that meets the eye of all the leading manufacturers 

throu�hout the United States-The Boston Bulletin. $4 a year 

Under this hearling we 8hall pubU_h weelely notes qj 80me qj' the more prom

inent home and fo'l'lJignpatent8. 

SOROLL-SAWING MAORINES .-August M.. Schilling, Chicago, Ill.-Thls In 
ventlon has for its object to fUrnish an improved scroll-sawing machine, 
which shall b e so constructed and arranged that holes may be sawn with fac
!1ity and accuracy, without its being necessary to stop the.saw to Introduce 
the material to be sawn. 

BROADCAST SEEDER.-Matthew Sackett, Monticello, Iowa.-This invention 
has for Its object to furnish an improved broadcast seeder, designed espe
cially for sowing timothy, clover, and other small seeds, and which be sim
ple In construction and convenient in use., 

CORN PLANTER .-Peter Rogers, Sharon, Ohio.-Thls Invention has for Its 
object to furnish an improved machine for planting corn, which shall 
be simple in constrnction, reliable and accurate in operation, and conven� 
ient In use; being so constructed and arranged that the dropping device 
may be readily thrown out of gear, allowing the IDacll1no to be turned or 
backed without dropping the corn, and which may be turned In a small 
space. 

STOVEPIPE SHELF.-John P. Sherwood, Fort Edward, N. Y.-Thls in
vention has for Its object to furnish an Improved detachable and adjustable 
shelf for attachment to stovesplpes, which shall be simple In construction, 
and easily attached, detached, and adjusted. 

RAKING ATTACHMENT FOR REAPERB .-Charles Barns, Oskaloosa, Iows.
This Invention has for its object to furnish an Improved raking attachment 
for reapers, which shall be so constructed and arranged as to take the 
grain, as It crops from the cutters , and deUver lt to the binders or upon the 
ground, as may be deSired, and which shall, at the same time, be simple In 
construction and effective in operation. 

HORSESHOE NAIL CLINOHER.-E. E. Fisher and William H. Mack, Indian
ola, TIl.-Thls invention has for its object to furnish a simple, convenient, 
and effective Instrument for turning down and clinching horseshoe nalls, 
so as to obviate the necessity for the use of the rasp , hammer, and clinch
Ing Iron, while doing the work neater and better. 

CULTIVA",oR.-John Powell, Sullivan, m.-Thls Invention relates to im
provements In cultivators, or gang plOWS, and has for its object to provide 
a more simple and convenient arrangement of means for vibrating the 
plows laterally, adjusting than to vary the distance apart, and to govern 
their depth of cutting. 

SOLDERING APPARATus.-Conrad Seimel, Greenpolnt, N. Y.-Thls Inven
tion relates to a new apparatus for soldering the upper and lower edges of 
sheet-metal cans of cylindrical, prismatic, or other shape. It consists In 
providing an adjustable cov�r for the annular or other vessel in which the 
solder Is kept, so that by forcing the said cover down, by means of suit ... 
ble levers, the solder will be forced Into the soldering pan, wherein It will 
rise to a suitable desired hlght to surround the edge of the can to be sol
dered. When the levers are released, the covers will be raised by spring 
or weight, and will draw the solder back into the closed vessel In which It 
is protected from the Injurious Infiuences of the air. The soldering pan is 
endless, either round, square, or oblong, or of"other suitable form, accord
Ing to the shape of the box to be soldered. 

COMBINED KNIFE AND FORK.-Arthur W. Cox, Malden, Mass.-The object 
of this Invention is to provide a combined knife and fork, better adapted 
for the double use than any now made, and Intended more especially for 
use by persons who have but one hand. 

ADJUSTABLE RJilAMERB.-Henry James, Hudson, N. Y.-Thls Invention re
lates to Improvements In adjustable reamers, whereby It is designed to 
provide an improved arrangement of two or more cutters , upon a stock 
to be adjusted by screwing a nut forward and back upon the shank of the 
stock. 
IiMAcHINERY FOR GINNING COTTON.-B . Dobson and Wm. Slater, Bolton. 
England.-This Invention consists, first, In applying ;to saw gins, which 
are Novided with one or two sets of saws, a treadle lever, by which the 
feeding hopper may be agitated to clear the teeth of the saws, and to 
discharge the seeds and Impurities, so that, when such treadles are used, 
the hands of the operator may remain at liberty ; ""condly, In applying 
to saw gins which are provided with one or two sets of saws, a fan, and 
two perforated metal cyllndel's, In which a partial vacuum Is formed by the 
fan, to withdraw dust and other impurities from the ginned cotton passing 
over said cylinders ; thirdly, In applying to, and In the aforesaid perforat
ed cylinders, stationary dampers, by which the action of the vacuum Is 
destroyed on those parts of the cylindel' which depOSits the cotton upon a 
feed apron, or other suitable apparatus. ' 

SELF·LOCKING COVER FOR COAL HOLES ,  SCUTTLES ,  ETC.-Morison Hoyt, 
Brooklyn, N, Y., and G. Van Cleef, New York city.-Thls Invention bas 
for Its object to furnish an improved cover for coal holes, scuttles , hatch
ways, etc., which shall be so COll&tl'Ucteti Meto fast�n Itself when dropped 
Into place without the possibility of failure, and m such a way that the cov
er cannot be removed from the outside . 

PAINT MILLs.-John A. Berrill, Waterville, N. Y.-Thls Invention has for 
its object to improve. the construction of paint millS, so that the ground 
paint may be more conveniently collected from the mill and guided Into 
the receiving vessel. 

POllTABLE FENOE.-Joseph Richard, Columbiaville,' Mich.-This Inven
tion has for its object to furnish an improved portablc �ence, which shall be 
simple In construction, strong, and durable, easily put up, taken down, or 
moved from place to place, and which can bc essUy and read!ly . repaired 
when required. . 

HORSE COLLAR.-B. W. McClure, Wyoming, Iowa.-This Invention has for 
Its object to furnish a simple, convenient, and cheap horse collar, which shall 
be so constrncted that it may be used without harness. 

COlIN SHELLER.-S. S .  Cole, Henryville, Ind.-This Invention has for Its ob
ject to fumlsh an Improved corn sheller, wblch shal! be so constructed and 
arranged as to do its work quickly and thoroughly, while, at the same time, 
itmay be maIl'Ufactured at small expense, and thus brought w1thln the 
reach of all farmers, even those of limited means. 

BIIICK AND MORTAR HOD.-E. B. Black, Joseph Hinkle, Jr., and T. S .  

White, Columbia, Pa.-This Invention has for Its object t o  furnish an  Im
proved hod for carrying brick and mortar, which shall be stronger, more 
durable, less expensive, and equally as light as, or lighter than. the ordinary 
wooden hod. 

ATTAOHMENT FOB ADJUs'.rING CORDS FOR HANGING PICTURES ,  ETC.-R. 
d'Heureuse, New York city.-This invention has for its object to furnish an 
Improved attachment for cords for hanging pictures, glasses. and for other 
purposes, by means of which the cords may be easUy and quickly taken up 
and let out, for adjusting the hanging of the suspended object, without 
forming knots In the cords or untying knots previously formed. 

FOUNDERYFLASKS FOR SUGAR KETTLEs.-George Walworth, Peekoklll, 
N. Y.-Thls Invention relatcs to a new and useful Improvement In fiasks 
for making certain kinds of castings, but which bas more particular refer
ence to tile molding and casting of sngar kettles .  

COMBINED FOOT·STOOL AND FOOT-WARMER .-Jacques Jacquet, Newark, 
N. J .-The object of this Invention Is to produce an apparatus for travelers 
and others, which shall at once serve as a convenient foot-stool, and also as 
a foot-warmer in winter. 

BOILER SCRAPER.-Monroe Morse and Charlcs H. Morse, Franklin, Mass. 
-This Invention relates to a new self-adjusting boUer scraper, which is 
composed of a bent plate having straight Sides, so that all its edges will 
form cutting edges within the tube to be cleaned. Thereby quicker oper ... 
tlon Is obtained with simpler apparatus than with the devices heretofore 
used. 

Hop HOUSE.-William Loofbourow, Fayette , Wis.-This invention relates 
to a new building for drying and storing hops; It being so arranged that the 
hops therein can be easily handled and conveniently conveyed in the bnild
Ing from the COOling to the drying, and thence to the storing room. 

WHIPs.-Edgar Easton, Ashlaud, Ill.-This Invention relates to improve
ments in the construction of driver's whips, having for its object to provide 
an improved means of securing the lashes to the handles or stalks. It con
sists In forming a knob on the end· of the stalk and braiding the lash thereon 
In a manner to form a swivel connection. 
AUTOMATIC RAKER.-C. L1dren, La Fayette, Ind.-This invention relates to 

a new and useful Improvement in the metbod of operating automatic rakers 
for reaping or barvesting machines, whereby the mechanism tOl' opel'8tlng 
BttOh takeB ls very miich slmplltled. 
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DEVIOE FOR PRACTICING THE HANDLING OF VIOLINS AND Bows.-Stephen 

Upson, New York city.-This invention has fol' Its object to teach beginners 
the manner of handling the bows otvi'llins and equivalent Instruments, and 
the mode of using the fingers and practicing the shifts on the fingerboard of 
the Instrument without producing anynolse,and without exposing valuable 
Instruments to the risk of being spoiled by the practitioners. 

SKATE.-Moses Kinsey. Newark, N. J.-Thls Invention relates to a new ad 
justable skate, which can be applied to larger or smaller feet, and conven -
1ently attached and taken off. The lnvention consists, chlefiy, in the appli
cation of two plates, which are pivoted to the front of the skate. and which 
extend to the rear of the same, they being adjustable at any angle to each 
other bymeans of a screw. These plates carry the front and heel fastening 
clamps, which are moreover laterally adjustable on them. The invention 
also consists In the use of adjustable wedge-shaped heel clamps, which are 
adapted to firmly secure heels of all sizes and shapes to the skate. 

COMBINED SPIN>lING WHEEL AND CHURN .-Morgan A. McAt<le, Talbot
ton, Ga.-The object of tllis invention Is to provide an arranp;ement 
whereby a common spInning wheel may be economically and conveniently 
arranged for employment as a propelling medium for a churn ; also to pro
vide certain Improvements In churns. 

CAR COUPLING.-I. L. Vansant, Glasgow, Del.-The object of this Inven
tion Is to provide a simple, cheap, and effective automatic car coupling, 
constructed so as to avoid the use of springs of any kind. 

WATER ELEVAToR.-Charles F. Woodruff, Newbern, Tenn.-This Inven
tion Is an Improvement upon the devices patented by the same Inventor 
February 4th and September 15th, I868, and consists In a combination in one 
machine of the main features covered by said two patents , thereby produ_ 
cing a more 'slmple and permanent, and less expensive water elevator than 
either of the old ones. 

BREECH'LOADING FIREARM .-Wm. Golcher, St. PaUl, Minn.-In this Inven
tion, by moving 8 singlo lever, the breech of the barrel Is thrown up, the 
gun cocked and held in that pOSition, and the old cartridge shell retracted ; 
by returning the lever to Its Original position, the barrel is brought down 
to Its proper position for firing, aad the gun is left cocked and Instantly dis
charged. The whole apparatus Is exceedingly simple, cheap, and not liable 
to get out of order, and Its use will enable the gun to be fired much more 
rapidly and with less labor than heretofore. 
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OjJ/cial aopte8 qj :Drawing8 qf any patent iII_ued Binee 1886, we can 8upply at 
a reCIBonable COlli, the price depending upon the amount qj labor involved ana 

th_ number qj'view .. 
Ful/i1iformaUon, CIB to price qj' draWing8, in each case, may be had by ad<ire8&-

Ing MUNN &: CO., 
Patent Solicitors, No. 3'7 Park Row , New Yorle 

88,261 .-REVERSmLE K�(lB LATCH.-A1onzo Aston (assignor to Russell and Erwin Manufacturing Company) , New Britain, bonn. 
88,262.-SCREW MACffiNE.-E. A. Bagley, Worcester, Mass. 
88,263.-MECHANISM FOR CONNECTING HORSES TO VEHICLES.  -Daniel Belcher, Easton, assignor to himself and Alvin Colburn, Lynn, M.a •• • 
88,264.-EDGE PLANE.-Charles P. Bigelow, Clinton, Mass. 
88 ,265 .-MuCILAGE BRUSH.-Douglas Bly, late of Macon, Ga. 
88,266.-WASHING MACHINE. - Jacob Brinkerhoff, Auburn N. Y. 
88,267.-MACHINE FOR FITTING FELLOES TO WHEELS.-Fred erick H. Brlnkkotter, Callahan's Ranch, Cal. 
88,268.-BOBBIN FOR SPINNING MACHINE.-Wm. M. Brisben Philadelphia, Pa. 
88,269 .-LAST.-Thomas Bullivant, Newark, N. J. 
88,270 .-HAY SPREADER.-Hiram M. Burdick, Ilion, N. Y. 
88,271 .-" TINKERS' POT."-Gustav Burkhardt, Homer, Ill. 
88,272.-CISTERN Top.-T . M. Bush, Hastings, Mich. 
88,273.-FASTENING FOR BREAST PINs.-Calvin G. Cahoone. and Bela E. Brown. Providence, R. I. Antedated March 15, 1869. 
88,274.-CAR FOR BRICK DRYERS.-Cyrus . ChllJllbers, Jr., PhUade]phia, Pa. 
88,275.--(jARDEN CULTIVATOR.-James F. Chapman, Newton, Iowa. 
88,276.-WELTED SEAM-FINISHING OR REDUCING MACHINE. -John H. Cole, North Bridgewater, Mass. 
88,277.-DUMPING WAGON.-'-John Craig, San Francisco, Cal. 
88,278.-STEAM ENGINE.-Archibald C. Crary, Utica, N. Y. 
88,279 .-CLAMP BAR FOR HOLDING THE CUT'l'ERS OF MOWING 

MAOHINES WHILE BEING GROUND.-MuDson C. Cronk, Auburn, N". Y. Antedated March 19, 1869. 
88,280.-GANG PLow.-Artemas Davison, San Leandro, Cal. Antedated March 20, 1869. 
88,281 .-IRONING TABLE.-Henry T. De Montigny, West Troy, N. Y. .. 
88,282.-SEWING MACHINE.-Charles F. Dunbar, Erie, Pa. 
88,283.-CHANNELING TOOL. - George D. Edmands, Saugus, Mass. 
88,284.-RAILWAY TRAOK .-Marmont B. Edson, New York City. Antedated March, 18, 1869. 
88,285.-ApPLICATION OF AN ELECTRICAL CURRENT TO STEAM BOILERs.-Moses G. Farmer, Salem. Mass. 
88,286.-VELOCIPEDE.-Alonza Farrar, Boston, Mass. 
88,287.-VAPOR BURNER.-Louis Fischer, Brooklyn, N. Y. 
88,288.-STEAM GENERATOR. - Addison C. Fletcher, New York City, 
88,289.-CHURN.-J ohn Geiger, Peoria county, Ill. 
88,290.-PNEUMATIC TOOTH MALLET.-George F. Green, Kalamazoo, Mich. 
88,291 .-MANUFACTURE OF COLORS AND PIGMENTS.-Eber-hard Harrech, New York city. . 
88,292.-WATER WHEEL.-Orrin L. Hart, Millville, Wis. 
88,293.-WAGON BRAKE.-D. Healey, Dansville. N. Y. 
88,294.-METALLIC STUDDING FOR FIREP-ROOI!' W ALLs.-IBI1ac V. Holm.s, New York city. 
88,295.-POTATO DIGGER.--John R. Hopper, Rochester, N. Y. 
88,296 .-FRUIT JAR.-Daniel Hughes, Henry E. Shaffer and ���:o�)::3g��:��,<;��nol's to Henry E. Shaffer and William S .  
88,297.-CHAIR.-George Hlllzinger, New York City. 
88,298.-DEVICE FOR SECUIUNG BED CLOl'HEs.-George Inwood, Sa.n Francisco, Cal. 
88,299 .-PROCESS AND ApPARATUS FOR MAKING IRON AND STEEL.-Jacob Jameson, Philadelphia. Pa. 
88,300.-FLEA POWDER.-Charles E. Jaycox, San Francisco. Cal. 
88,301.-PORTABLE FIELD HARRQW.--Jaoob D. Johnson, Ty-ler.vUle, Pa. _ . .. 
88,302.-RAILWAY SAFETY SWITO:lt.-Richal·d M. Jo�n and 

Ezra StUes ,  Bridgeport, Conn. 
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8S,303.-STUMP EXTRACTOR.-Wm. R .  Johnson, Bingham

ton, N. Y. 
88.304.-HoRSEsnoE.-James Jorey, Westville, Conn. 
88,305.-DANCING MoTION l!'OIt ToY-s.-James M. Keep, New 

York city. Antedated September 30, 1868. 
88,306.-CLAPBOARD MAcHINE.-Oscar R. Kendall and Lemu

el C. Kendall, Groton, N. H. 
88,307.-BELT .I!�ASTENING.-Gebhard Kocb and Louis Houcke, 

Springfield, Ohio. 
88,308.-WASHING AND -WRINGING MACnINE.-John Lamb, 

• Jeffersonville, N. Y. C 88,309.-PJ�oW COULTER.-John Lane (assignor to himself, . 
H. Hapgood, William B. Young, and G. H. Laughton) , Chicago, Ill. 

88,310.-HEEL FOR BOOTS AND SHOEs.-Rufus Lapham, Bos-
ton, Mass. Antedated March 11, 1869. 

88,311 .-CULTIVATOR.-James R. Little, Galesburg, Ill. 
8S,312.-HoRsE COLLAR.-J. C. Mahaffey, Little York, m. 
88,313.-COOKING STovE.-John F. Marvin and Samuel E.  

Vose, Milwaukee, Wis. 
88,314.-HAY SPREADER.-Nathan F. Mathewson, Barring-

ton, R.I. 
88,315.-BEEHIVE.-T. F. McCafferty, Columbus, Ohio. 
88,316.-BRICK KILN.-J. M. McCarthy, Canal Dover, Ohio. 
88,317.-ToOL FOR SHEARING SHEEP.-David McCarty and J. 

F. Beck, Tiffin Township, Ohio. 
88,318.-SASH LocK.-George McGregor and George Voll, 

Cincinnati, Ohio. 
88,319.-GuN LOcK.-John C. Miller, Danville, Ky. 
S8,320.-CHuRN.-Morgan B. Miller, Peoria county, Ill . 
88,321. - ApPARATUS FOR COMPOSING AND EXHIBITING 

GROUPS OF CARD PrcTuREs.-Sarah.F. :Mills, San Francisco, Cal. 
88,322.-STOP MOTION FOR LOOMS.-George E. Milroy, Low-

ell, Mass. 
88,323.-FARM GATE.-A. T.  Morris, Seal, Ohio. 
88,324.-AERIAL CAR.-William Morrow, San Francisco, Cal. 
88,325.-DRAG RAKE.-H. F. Morton, West Sumner, Me. 
88,326.-GAS PURIFIER.-Peter Munzinger, Philadelphia, Pa. 
88,327.-ExTENSION BAsKE'r.-Addison Norman, Rochester, 

N. Y. 
88,328.-TREMOLO REGULATOR FOR REED MUSICAL INSTRu

MENTs .-Isaac T. Packard , Chicago, Ill. 
88,329.-GRAPE CRUSHER AND S'rEM SEPARA'rOR.-Turner C. 

Purington, Lincoln, Cal. 
88,330.-SECURING SHIPS' HATCHES.-J ohn R. Rich, Tremont, 

Me .. assignor to W. J. Stockbridge, Gloucester, Mass. 
88,331 .-MACHINE FOR MAKING JOINTS IN 'fABLE LEAVES.

John Rlchards,Cincinnati, assignor to himself and J. N. Brittingham, Columbus, Ohio. 
88,332.-MILK COOI,ER.-CyruS L. Sabin, Barnard, Vt. 
88,333.-JOURNAL Box.-E. W. Skinner, Madison, Wis. 
88,334.-HARVESTER.-Wm. D. Slack, Lewisburg, Pa. 
88,335.-CROQUET WICKET.-Friend W. Smith, Jr., Bridge-port, Conn. 
8S,33n.-STUMP EX'PRACToR.-Henry Smith, 3d, North Chili, 

N. Y. 
88,tl37.-RAILWAY CAR COUPLlNG.-O. L. Smith, Providence, 

R. I. 
88,338.-SAFETY TOGGLE FOR WATCH CHAINS.-P. C. Smith (assignor to Illmsclf E. S. Dodge, and L. A. KotzoW) , Providencc, R. 1. 
88,339.-FARM GATE.-R. M. Smith, Lafargeville, N. Y. 
88,340.-ANIMAL SHEARING MACHINE.-R. T. Smith and J.K. 

Priest) assignor to themselves, Wm. Earle, Jr., and J. G. Blunt) , Nashau, N. H. 
88,341.-TuRBINE WATER WHEEL.-W. H. Snyder, Phelps, 

N. Y. 
88,342.-CAR COUPLING.-Henry Soggs, Columbus, Pa. 
88,343.-AuTOMATIC FAN.-G. C. Steinhituer, Indianapolis,Ind. 
88,344.-SHOVEL PLOW.-U. T. Stewart, Fayette county,Tenn. 
88,345.-STEAM GENERATOR.-Joel Tiffany, Albany, N. Y. 
88,346.-GBAPPLING FOR ANCHORS.-A. S.  Trafton and T.  J. Trafton, Portsmouth, N. H. 
88,347.-VELOCIPEDE.-J. A. Vander vVaag (assignor to T. Van Skelline, for one-hal! of s'lld'Ih"entl�I1) ,B'rooklyn, N. Y. 
88,348.-PREPARATION OF AERATED DRINKS FOR MEDICINAL PURPO�"'S .-P. H. Vander Weyde and J. Matthews, Jr., New York city. Antedated March 18, 186U. 
88,349.-CABBAGE CD'rTER.-F. S. Vogel, and J. R. Albright, Lancaster. Pa. 
88,350.-WEATHER STRIP.-D. G. Walker, Oshkosh, assignor to himself, and G. H. Buckstraff, Winnebago county, Wis. 
88,351 .-HINGE.-Francis H. Walker, Boston, Mass. 
88,352.-PORTABLE COOKING FURNACE.-R. H. Waldron ('l8-si�nor to himself, and J. J. Flanders) , Portsmouth. N. H. 
88,353.-METHOD OF PRESSING BRICKS.-W. G. VIThite, Bedford, Ohio. 
88,354.-METHOD OF MAKING INKSTANDS, ETC.-Henry Whitney, Ea8t Cambrid�e, Mass. 
88,355.-GBATE BAR.-Jas. Yocom, Jr. , Philadelphia, Pa. 
88,356.-AxLE Box BEARING.-A. B. Allen (assignor to hifu-self and J. D. Allen) , Rutland Vt. 
88,357.-CHEESE COTTER.-S. R. Bailey, Bath, Me. 
8'l,358.-HARVE3'fER RAKE.-Chas. Barns, Oskaloosa, Iowa. 
88,359.-FIRE EXTINGUISHER.-VV. H. Bate, Medford, and G. F. Pinkham, Cambridge, Mass. 
88,360.-PAINT MILL.-J. A. Berrill, Waterville, N. Y. 
88,361.-BRICK AND MORTAR HOD-E. B. Black, Jos. Hinkle, Jr., aud T. S. White, Columbia, Pa . 
88,362.-WATER METER.-J. A. Bradshaw, and W. H. Brown, Lowell, Mass. 
88,363.-COMBINED HARROW AND CULTIVATOR.-G. W. Bressler, La. Fayette, Iowa. 
88,364.-RAILWAY HosE BRIDGE.-Jas. Burson, Yates City, Ill . ,  assiR'nor to Ja�es and Geo. B. Waterhouse, New York city. 
86,3ti5.-'IAKE-UP MECHANISM FOR LOOMS FOR WEAVING IR-

REGULAR FABRICS.-Hugo Carstaedt, New York city. 
88,3ti6.-VELOCIPEDE.-J. M. Case, Worthington, Ohio. 
88,367.-CORN SHELLER.-S. S. Cole, Henryville, Ind. 
88,368.-SPADING MACHINE.-F. C. Cone, San Francisco, Cal. 
88,369 -MUSIC BINDER.-Lewis B. Covert, Brooklyn, N. Y. 
88,370.-COMBINED KNIFE AND FORK.-A. W. Cox, Malden, Mass. 
88,371.-PIS'fON VALVE FOR STEAM AND OTHER ENGINERY. -Robert Creuzbanr, Brooklyn, N. Y. 
88,372.-TImSS.-L. P. Dayton, North Buffalo, N. Y. 
88,373.-ATTACHMENT FOR ADJUSTING CORDS FOR PICTURES, 

ETC. -n. d'Henreuse, New York city. 
8S,374.-COTTON GIN.-Benj . Dobson and Wm. Slater, Bolton, England .  
88,375.-WHIP.-Edgar Easton, Ashland, Ill. 
88,376.-CARRIAGE AXLES.-T. H. Elder, Chicago, Ill. 
88,377 ........ CHUCK.-G. B. Fairman (assignor to John 'felford), Rochester, N. Y. 
88,378.-HoRSESHOE NAIL CLINCHER.-E. E. Fisher and W. 

H. Mack, Indianola, Ill. 
88,379.-ApPARATUS FOR DISCHARGING COAL.-E. F. Flood, 

Chicago, Ill . 
88,380.-METALLIC BOOT STRAP.-David Forrest (assignor to himself, and James Eldridge) , Eastport, Me. 
88,381 .-HARVESTER.-W. F. Goodwin, East New York, N. Y. 
88,382.-COMBINED MARKER AND PLANTER.-R. A. Green Martinsville, Ohio. ' 
88,383.-MoDIil OF LETTERING SIGNS, ETC.-Alonzo Griffin, Meshoppen, Pa. Antedated March 25, 1869. 
8S,384.-ACOUSTIC STAGE.-Troutman Grob, San Francisco, 

Cal. 
88,385.-LoCK NUT.-J. W. Hilton, Bradford, Pa. 
88,386.-VAULT CovER.-Morison Hoyt, Brooklyn, and G.VanCleef (aSSignor to themselves, and J. T. LockhsI t) , New York city. 
88,387.-WASH BOILER.-P. H. Inman, and C. B. Withington Janesville, Wis. Antedated March 27, 1869. ' 
88,388.-COMBINED FOOT-STOOL AND FOOT'W ARMER.-J acques Jacquet, Newark, N. J .  
88,389.-ADJUSTABLE REAMER.-Henry James (assignor to himself and W. H. Gifford) , Hudson, N. Y .  
88,390.-CLOTHES PIN.-Peter Johnson, Wauconda, Ill. 
88,391 .-LAND ROLI�ER.-E. O. Jones, Brandon, Mich. 
88,392.-PRESERVING WooD.-Chas. Karmrodt and Nicholas ThUmsl!Y, Bonn, Prussia. 
88,393.-ISKATE.-Moses Kinsey, Newark,N. J. 

88,394.-HARVESTER RAKE.-C. Lidren, La Fayette, Ind., as-
signor to himself and R. Jackson. � 

88,395.-Hop DRYER.-W m. Loofbourow, Fayette, WIS. 
88 396.-GnAIN SEPARATon.-Leonard Low, Peoria, Ill. 
88'397.-HoRSE HAY FORK.-A. W. Lozier, New York city. 
88;398.-FLOOD GATE.-Andrew Main, Delaware, Ohio. 
88,399.-CnuRN.-Morgan A. McAfee, Talbotton, Ga. 
88,400.-HoRSE COLLAR.-B. W. McClure, Wyoming, Iowa. 
88.401.-FENcE.-J. W. McCormick, Youngstown, N. Y. 
88 402.-VENTILATING FAUCET FOR DISCHARGING LIQUIDS.-, J. W. McKee (assignor to himself and John Gibbs) , Brooklyn, E. D. N .Y .  

Antedated March 19, 1869. . 
88 403.-CATTLE TIE.-Achille F. Migeon, W olcottvl11e,Conn. 
88;404.-BOTTLE CORKING ApPARATus.-Giacomo l' igliavac

ca, Napa, Cal. Antedated Marc� 19, 1889. 
88,405.-BoILER FLUE CLEANER.-Monroe Morse, a 1d Chas. 

H. Morse, Franklin, Mass. 
88,406.-GOVERNOR FOR STEAM AND OTHER ENGINERY.-D. 

F. Mosman, Chelsea, Mass . 
88 407.-WIND WHEEL.-C. W. Palmer, Riga, N. Y. 
88;408.-CIGAR ASH-HOLDER, ETC.-Adolph Philipp, Man

chester, Great Britain. 
88,409.-CULTIVATOR.-John Powell, Sullivan, m. 
88,410.-S0LDERING ApPARATUS.-Chas. Pratt, New York 

city., and Conrad Seimel, Greenpoint, N. Y. • 
88,411 .-TINMAN'S MACHINE.-C. H. Raymond, Southmgton, 

Conn. 
88 412.-FENCE.-Joseph Richard, Columbiaville, Mich. 
88:413.-GANG AND TRENCH PLOW.-J. G. Robinson, Spring

field, m. Antedated March 28, 1869. 
88,414.-TRENCH PLOW.-J. G. Robinson, Springfield, Ill. 

Antedated March 22, 1869. 
88 415.-CoRN PLANTER.-Peter Rogers, Sharon, Ohio. 
88;416.-BROADCAsT SEEDER.-Matthew Sackett (assignor to 

self and John Filson) , Monticello, Iowa. 
88,417.-SCROLL-SAWING MACHINE.-A. M. Schilling, Chica

go, Ill . 
88,418.-WASHING MACHINE.-Adolph Schlingman, West 

Alexandria, Ohio. 
S8,419.-S0LDERING FURNAcE.-Conrad Seirnel, Greenpoint, 

� �  . 
88,420.-STOVEPIPE SHELF.-J. P. Sherwood (assignor to hIm-

self and B. S. Burnham) , Fort Edward , N. Y. 
88,421.-GAME.-A. G. Slagle, Memphis, Tenn. 
88,422.-WATER WHEEL.-J. E. Stevenson, New York city. 
88,423.-DEVICE FOR VIOLIN PRACTICE.-Stephen Upson, 

New York city. 
88,424.-CAR COUPLING.-I. L. Vansant, Glasgow, Del. 
88,425.-FLASK FOR MOLDING KETTLEs.-George Walworth, Peekskill, N. Y. 
88,426.-VELOCIPEDE.-Edward Whitehead, Cincinnati, Ohio. 
88,427.-PORTABLE FENCE.-H. C. Wilson, West Elkton, 

Ohio. 
88,428.-WATER ELEvAToR.-Chas. F. Woodruff, Newbern, Tenn. 
88,429.-RoAD SCRAPER.-Sidney Alderman, Stafford town

ship, Ind. 
88,430.-LAMP SHADE.-J. B. Alexander, Washington, D. C. 
88,431 .-DEVICE FOR CONTROLLING FLUIDS UNDER PRESS

uRE.-Jearum Atkins, Washington, D. C. 
88,432.-MANIKIN, WITH FCE'rUB, ETC., FOR ILLUSTRATING 

THE PRAOTICE OF OBSTERICS�-B. H. Aylworth, Oxford, N. Y. 
88,433.-ExTENSION TABLE.-Henry Bachman, Philadelphia, Pa . 
88,434.-ApPARATUS FOR DISTILLING SPIRPrs.-Eli D. Bannister, St. Louis, Mo. 
88,435.-IRON BEDSTEAD.-J abez Bayston, Chicago, and Geo. 

w. Nichoison, Naperville, Ill. 
88,436.-BREECH-LOADING FIREARM.-Hiram Berdan (assign-

or to the Berdan Fire Arms Manufacturing Company) , New Yorl{ city. 
88,437.-IRONING MACHINE.-Laurent Berenger, Paris,France. 
88,438.-CAR BRAKE.-A. A. Bliven, Jersey City, N. J .  
88;439.-MoDE . OF PREvE1fm� (,"ORROsioN IN METALLIC 

CAPs.-L. R. Boyd, New York city. 
88,440.-CAR COUPLING.-W. L. Braddock (assignor to himself and C. H. Minor) , Boston, Mass. 
88,441.-SPIKE FOR OVERSHOES.-G. W. Bradley, vVeston, ConDo 
88,442.-REFRlGERATOR AND WEIGHING ApPARATus.-Ira Buckman, Jr., Williamsburgh, N. Y. 
88,443.-FERTILIZER.-S. A. Burkholder and G. W. Wilson, Bendersville, Pa. 
88,444.-DRYING FURNACE AND OVEN.-J. K. Caldwell, Alle-gheny City, Pa. 
R8,445.-HEDGE FENCE.-S. N. Caldwell, Pilot Grove, Ind. 
88,446.-IRoN BRIDGE.-F. E. Canda, Chicago, Ill. 
88,447.-RAILWAY CAR BRAKE AND STARTER.-R. R. Carpen-ter, Tippecanoe, Ohio. 
88,448.-.t>RINTING PRESS.-Wm. H. Chandler, Winchester, 

Mass. 
88,449.-UMBRELLA COVER.-J. C. Clime, Philadelphia, Pa. 
88,450.-SPINNING MULE.-B. C. Coldwell, Wyoming, Pa. 
88,451 .-BuTToN.-Isaac Cole, New York city. 
88,452.-LATHE.-Terrence Collins and Asher Castiel, St. LouiS, Mo. 
88,453.-HARVESTER.-G. T. Coolman and C. M. Young,Corry, Pa. 
88,454.-MAKING NAILS.-J. M. CObper, Philadelphia, Pa. 
88,455.-WOODEN PAvEMENT.-John R. Cushier, New York 

city. 
88,456.-MoUSE TRAP.-A. G. Dayis, Watertown, Conn. 
88,457.-SLED.-Constantine de Bodisco, St. Petersburgh, Russia. 
88,458.-SIGN.-W. P. Delaplain, Peoria, Ill. 
88,469.-SKATE FASTENING.-Patrick Dooley, Newark, N. J. 
88,460.-MACHINE FOR CUTTING SCREws.-John Dougherty, San Francisco, Cal . 
88,461.-HEEL.-W. T. Downs, St. Louis, Mo. 
88,462.-SAD-IRON HEATER.-H. C. Drexel, Baltimore, Md. 
8S,463.-ToY GUN.-E. C.  Edmonds. Albany, N. Y. Antedat-ed March 25, 1869. 
88,464.-COTTON GIN.-H. L. Emery, Albany, N. Y. 
88,465.-SEEDING MACHINE.-J. J. Esler, Belleville, Ill. 
88,466.-FERTILIZER.-L. S. Fales, New York city. 
88,467.-SLATE FRAME.-J. H. French, Albany, N. Y. 
88,468.-REFRIGERATOR.-R. S. Godfrey (assignor to himself, Thomas Baner, and J. C .  Hires) , Philadelphia, Pa. 
88,469.-PORTARLE FENCE.-W. P. Goff, Yorkville, Wis. 
88,470.-BREECH-LOADING FIREARM.-Wm. Golcher, St. Paul, 

Minn. 
88,471 .-SASH BALANcE.-Lewis Goodwin, Bangor, Me. 
88,472.-0VEN.-G. Y. Gray, Niles, Mich. 
88,473.-WEATHER STRIP.-A. J. Harmon, Charlestown,Mass., assignor to himself, W. H. Howland, and J. E. Hasseltine. 
88,474.-CHURN.-John Harper, Hillsborough, Iowa. 
88,475.-METER.-James Harris, Boston, Mass. 
88,476.-MILK COOLER.-L. T. Hawley, Salina, N. Y. 
88,477.-HoRSE HAy FoRK.-G. W. Heath, Burlington, Pa. 
88,478.-WASHING MACHINE.-C. W. Hermance, Schuyler-

v!lle,N. Y. 
88,47IJ.-PUDDLING PROCESS FOR THE MANUFACTURE OF 

WROUGHT IRON .-Chas Hewitt, Hamilton Township, N. J. 
88,480.-MANUFACTORE OF IRON AND STEEL, AND FURNACE 

AND ApPARATUS THEREFOR.-Geo. J. Hinde, Wolverhampton, England, and T .  C. Hinde, Ynispenllwch, near Swansea, Wales. 
88,481 .-WAGON SEAT.-Edgar Hitt, Poundridge, N. Y. 
88,482.-PICTURE FRAME.-C. A. Hodgman, Tuckahoe, N. Y. 
88,483.-HARVESTER.-G. M. Jackson, NiJrth Hector, N. Y. 
88,484.-ApPARATUS FOR HEATING AND SEPARATING LIME 

FROM WATER.-S. F. Jackson and J. A. Davis, Eureka, Ill. 
88,485.-WATER CLOSET.-Henry James and Edward Drewett, Weybridgc, England. Patented in England, Nov. 21, 1867. 
88,486.-PLOW CARRIAGE.-W. L. Jeffries, Lancaster, Ohio. 
88,487.-DEVICE FOR HOLDING PLATES OF GLASS.-Thomas Jones, New York city. 
88,488.-PIANO LOCK.-R. J.  Jordan, New York city. 
88,489.-TRACE BUCKLE.-E. M. Kinne, Cuba, N. Y. 
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88,490.-CmIBINATION LOCK.-H. S. Leland, Mount Union, Ohio . 
88,491.-TIDE POWER.-J. R. Leon, Havana, Cuba. 
88,492.-VELOCIPEDE.-H. W. Libbey, Cleveland, Ohio. 
88,493.-MACHINE FOR MAKING BOLTs.-Edwin B. Locke }�xeter, N. H. 
88,494.-INSOLE.-R. O. Lowrey, Salem, N. Y. 
88,495.-STEAM ENGINE GOYERNOR.-J. A. Marden (assignor to .J. H. and C. E. Abbott) , Boston, Mass. 
88,496.-STEAM ENGINE GOVERNOR.-J. A. Marden (assignor to c. E. and J. H. Abbott) , Boston, Mass . 
88,497.-STEAM ENGINE GOVERNOR.-J. A. Marden (assignor to c. E. and J. H. Abbott) , Boston, Mass. 
88,498.-STEAM ENGINE GOVERNOR.-J. A. Marden and C. E .Abbott (assignors to J. H. and C. E. Abbott) , Boston, Mass. 
88,499.-SEWING MACHINE.-J. N. McLean (assignor to himself and B. W. Lacy) , Philadelphia. Pa. 
88,500.-CHEESE CUTTER.-W. A. McDonald, Alna, Me., assignor to F. G. Cooker, for one half his right. 
88,501 .-I?ASTENING FOR CURTAINS AND CARPETS.-Purches Miles, New York city. 
88,502.-ADJUSTABLE DOOR SILL.-John H. Morris, Philadelphia, Pa. 
88,503.-LooM.-Benjamin Oldfield and Edwin Oldfield, Nor-wich, CORn. 
88,504.-VAULT COVER.-G. H. Palmer (assignor to vVilliam Dale) , New York city. 
88,505.-MACHINE FOR STRETCHING FABRIcs.-I. E. Palmer, Hackensack, N. J. 
88,506.-WATER ELEYATOR.-William M. Palmer, Middle-bush, N. J. 
88,507.-VELOCIPEDE.-T. R. Pickering, New York city. 
88,508.-CORN PLANTER.-N. M. Powers, Kirksville, Mo. 
88,509.-FIREPLACE.-C. S. Rankin, Cincinnati, Ohio. 
88,510.-CoRPsE PRESERVER.-A. G. Reed, Philadelphia, Pa. 
88,511 .-HARVESTER.-M. H. Ripley and W. N. 'l'em]Jle, Min-apolis, Minn. Antedated March 25, 1869. 
88,512.-STEAM PUMP.-W. H. Roberts, Mauch Chunk, Pa. 
88,513.-FOLDING CHAIR.-A. M. Rodgers, Brooklyn, N. Y. 
88,514.-MosQUITo CANOPY.-Samuel Roebuck and John Roe-buck, New "j( ork city. 
88,515.-P APER STOCK, Box BOARD, ROOFING PAPER, ETC.

R. W. Russell, New York city. 
88,516.-FIBROUS-COMPOSITION SLABS AND PANELS FOR ROOFS, 

FLOORS, WALLS, TANKS, AND FOR OTHER PURPOSES.-R. W. Russell. New York C!.ty. 
88,517.- VALVE OF STEAM-FIBER GUNs.-R. W. Russell, New York city. 
88,518.-F'IBROUS-COMPOSITION TUBE.-R. W. Russell, New York City. 
88,519.-MANUFACTURE OF PAPER FOR PROTECTING GOODS 

FROM BEING INJURED J1Y MO'fIIS, ETC.-Robert W. Russell, New York city. 
88,520.-GAS COOLER AND WASHER.-Richard Salter (assignor to himself and J. B. Davis) , Cincinnati, Ohio. 
88,521 .-CoNSTRUCTION OF SAFEs.-Benj.Sherwood and Daniel Fitzgerald, Ncw York city. 
88,622.-PIANOFORTE ACTION.-D. H. Shirley, Boston, Mass. 
88,523.-PORTABLE FENCE.-S. C. H. Smith, Belpre, Ohio. 
88,524.-MANUFACTURE OF STEEL DIRECT FROM THE ORE.-

R. S. stenton, Brooklyn. N. Y. Autedated March 25, 1869. 
88,525.-MACHINE FOR SOWING GUASS SEED.-Henry Springer, Brady , Mich. 
88,526.-ANIMAL TRAP.-J. J. St. Ledger, Philadelphia, Pa. Antedate,d March 25, 1869. 
88,527.-HAT VENTILATOR.-C. C. Stremme, Austin, Texas. 
88,528.-STREET LETTER Box.-Samuel Strong, Washington, city, D. c. 
88,529.-CHURN.-J. A. Tice,Windsor, assignor to T. C. South, Mattoon, III. 
88,530.-BREECH-LOADING FIREARM.-A. L. Varney, Watertown, assignor tCli"A. B. Ely, Newton, Mass. 
88,531.-BREECH-LOADING FIREARM.-A. L. Varney, Watertown, assignor to A� B. Ely , Newton. �fasB. 
88,532.-RENEWING ROLLg'· FOn PRINTING, CALENDERING 

AND LIKE PURPOSES.-C. E. Wilson, New York city. 
88,533.-HARVESTER.-G. W. N. Yost, Corry, Pa. 
88,534.-TIRE SHRINKER.-Joseph Adkins, Warrenton, Ga. 

REISSUES. 
79,730.-Dated July 7, 1868 ; reissue 3,342.-STEAM FIRE EN

GINE.-E. R. Cole and H. S. Cole, PawtUCket, R. I. 
51,387.-Dated Dec. 5, 1865 ; reissue 3,343.-HAND PEGGING 

MACHINE�-R. W � Drew, Lowell, Mass., aSSignee of Louis Goddu. 
59,957.-Dated Nov. 27, 1866 ; reissue 3,344.-MACHINE FOR 

ApPLYING REINFORCING PATCHES TO BUTTON HOLES OF COLLARS.-G. 

:e��; 0�-n1. t: �rJ:l�°rid S8���9���b�ass. , assignees, by mesne assign-
38,190.-Dated April 14, 1863 ; reissue 3,345.-MACHINE FOR 

MA.KING C<?VERED CORD.-J ohn Turner, Norwich, Conn., for hlmself,an<l aSSIgnee of 1. E. Palmer . •  
85,141l.-Dated Dec. 22, 1868 ; reissue 3,346.-TUBE FOR STEAM 

GENERATORS .-G. E. Van Amringe, New York city. 
83,345.-Dated Oct. 20, 1868 ; reissue 3,347.-BINDING BOOKS. 

-F . B. Wells, for himself, and J. H. Cook (assignee of one half of said invention) , Fishkill on the Hudson, N. Y. 
51,680.-Dated Dec. 26, 1865 ; reissue 3,348.-CULTIVATOR.James Armstrong, Jr., Elmira, Ill. 
41,411 .-Dated Jan. 26, 1864 ; reissue 3,349.-HARVESTER.�i����man, Canton, OhiO, aSSignee, by mesne aSSignments, of Henry 
52,968.-Dated March 6, 1866 ; reissue 3,350.-VVRENCH.-A. G. Coes, Worcester, Mass. 
22,549.-Dated Jan. 11 , 1859 ; reissue 3,351 .-S0DA-WATER Ap

PARATus.-Thml. Daniels, Toledo, Ohio. 
48,614.-Dated July 4, 1865 ; reissue 3,352.-BoOT AND SHOE -A. B. Ely, Newton, Mass., assignee of Francis D. Ballou. 
44,637.-Dated Oct. 11, 1864 ;  reissue 3,353.-NAIL-CUTTING 

MACHINE.-J. B. Kingham, Dorchester, Mass. 
22,812.-Dated Feb. 1, 1859 ; reissue 3,354.-MACHINE FOR 

ROLLING HORSESHOE IRON .-W. W. Lewis, CinCinnati, Ohio . 
12,780.-Dated May 1, 1855 ; reissue 3,355.-SHUTTLE FOR LooMs.-L. Litchfield, F. C. Litchfield. and L. M. Litchfield, Southbridget J':f::gy t���t��l�. of Lydia W. Litchfield, administratrix of the estate 0 

65,003.-Dated May 21, 1867 ; reissue 3,356.-RECIPROCATING 
STEAM ENHINE .-H . O. Perry and J. L. Lay, Buffalo, N. Y. 

DESIGNS. 
3,431.-TRADE MARK.-J. H. Ackerman, New York city. 
3,432.-CENTER PIEcEJ.-Henry Berger, New York city. 
3,433.-TRADE MARK.-S. vV. Dexter and D. S. Dexter, Paw-tucket, R. I .  
3,434.-011, CUP FOR JOURNAL BoxEs.-Isidore Dreyfus, New York city. 
3,435.-TRADE MARK.-J. A. Hamlin and L.  B. Hamlin, Elgin, Ill. 
3,436.-LAMP CHIMNEY.-Robert Hemingray, Cincinnati,0hio. 
3,437.-FRONT OF A CLOCK CAsE.-Elias Ingraham, Bristol, Conn. 
3,438.-BIRD HousE.-John Murdock, Jersey City, N. J., asSignor to John Savery's Sons, New York city. 
3,439.-TABLE CASTER STAND.-Wm. Parkin (assignor to Reed 

& Barton) , Taunton, Mass. 
3,440.-FRUIT TAzzA.-Wm. Parkin (assignor to Reed & Barton) , Taunton, Mass. 
--- - - -- �-.---------.-------===---- �----.---==-----.---�-----.--

InventIons Patented in England by Amerieans. 

[Compiled from the " Jonrnal of the Commissioners of Patents."] 
PROVISIONAL PROTECTION FOR SIX MONTHS. 

570.-MEOHANISM FOR MAKING CIRCULA.R TENONS AND MORTISES.-W. A lves, New H:lven, Conn. Feb . 24, 1869. 
577.-HARVESTING MACHINE.-Cyrus Newhall, Hinsdale, N. H. Feb 24, 1869. 
586.-FuRNACES AND ApPARATUS FOR OXIDIZING AND DE SULPHURIZING 

IRON AND OTHE'! ORES.-'V. H. Reinoehl, PIne Grove, Penn. Feb. 25, 1869. 
1
��.-LAWN MOWING MACHDlE.-Samuel COil, Hartford, Conn. March I, 

M
�S:8-:-I�!�

C
OhV:'���: IN NAVIGABLE VESBELs.-John Howe, Jr., Boston, 

I �95 .-SHIPS AND OTHER VESSELS FOR CARRYING LIQUID CARGOES.-W. C HIbbard, West Roxbury Mass. Feb . 26, 1869. 
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612.-MEANS FOR EFFECTING THE MIXTURE OF  MOLTEN CAST IRON WITH SOLID OXIDES AND OTHER BODIES.-T. S.  Blair, Pittsburgh, Pa. Feb. :<07, 1869. 

Air EngInes, SewIng MachInes, L��ms and Spinning Mp.chinery, Textile , 
Manufactures, Agriculture and AgrIcnltural Implements, Builders' Hard· 
ware, Calorifics, Carriages, Chemical Processes, Civil Engineering, Brick 
Making, Compositions, Felting and Hat Making, Fine Arts, Fire�ar1Us ,  
Glass Mannfacture, Grinding Mills, Harvesters, Household Furmture, Hy. 
draulics and Pneumatics, lllumination, Leather Manufactures, Mechanical 
Engineering, Metallurgy, Metal Working, Navigation, Paper Making, Philo
sophical Instruments, Presses, Printing and Stationery,Railroads and Cars, 
Sports, Games, and Toys, Stone Working, Snrgical Apparatus, Wearing Ap· 
parel, Wood Working. 

Reissues.-A patent, when discovered to be defective, may be reissned, 
by the surrender of the original patent and the filing of amended papers 
This proceeding should be taken with g;reat care. 651.-WATER CLOSETs.-John Keane. NiW York city, and G. H. Brown, Washington Hollow, N. Y. March 4, 1869. Patents can be Extended.-All patents Issned prior to 1861, and 
now in force, may be extended for a period of seven years upon the prCscDt
atlon of proper testimony. The extended term of • patent Is freqnently of 
much greater value than the first term, but an application for an extension, 
to he successfui, must he carefully prepared. MUNN & Co. have had a large 
experience In obtaining extenSions, and are prepared to give reliable advice. 
Interferences between pending applications before the Commissioners are 

managed and testimony taken ; also Assignments, Agreements and Licenses 
prepared. In fact there Is no branch of the Patent Buslnes� which MUNN & Co. 
are not fully prepared to undertake and manag;e with fidellty and dispatch 

656.-PROOESS FOR CASTING CHAIN.-C. C. E. Van Alstine and J. C. Hofer, New Haven, Conn. March 3, 1859. 
707.-ApPARATUS FOR CONVERTING A RECIPROCATING MOTION IN1'O A ROTARY MOTION.-C. L. Spencer, Providence, R. 1. March 9, 1869. 
709.-0PERATING TILT HAMMERS.-T. T. Prosser, Chicago, Ill. March 9, 1869. 
718.-TuRBINE WHEELS.-William Foos and J. W. Bookwalter, Springfield, Ohio . .  March 9, 1869. MUNN & Co. deem It safe to say that nearly one·thlrd of the whole number 

of applications made for patents during the past fifteen years has passed 
through the r Agency. 

730.-DEVICES FOR RENDERI�TG GAS BURNERS SELF-LIGHTING.-Samuel Gardner, Jr., New York city . March 10, 1869. 
750.-CASES FOR HOLDING CIGARS. ETC.-H. B. Wheatcroft, S. D. Guernsey, and F. J. Terrell, New York city. March 11, 1869. CONSrLTATIONS AND OPINIONS FREE. Desillns, Trade Marks, and Compositions can be patented for 

a term of years ; also new mediciacs ar medical compounds, and useful mix
tures of all kinds. 7n9.-SPINNING MACHINERY MATERIALs.-Thomas Mayor, PrOVidence, 

H. !. March 11, 1869. Those wh o have made inventions and desire to consult with us are cor· 
dially invLcd to do so. We shall be happy to see them in person, at our 
office, "or to advise them by letter. In all cases they may expect from us 
an honest opinion. For such consultation, opinion, and advice, we make no 

charge. A pen-and·lnk sketch and a description of the Invention should be 
sent. Write plainly, do not use pencil or pale ink. 

Facts Cor the Ladles. 
I purchased a Wheeler & Wilson Sewing Machine about ten years ago,and 

while learning to use it,without instruction, broke one needle ; after that 
for more than nine years, I had the machine in almost daily use,'doing all 
my family sewing, and very much for friends and others, and instructed, 
seven persons in the use of the machine, without breaking a needle. My 
machine has never cost one penny for repaIrs. I have sewed hours with a 
worrisome babe in my lap , working upon fabrics of the most delicate tex� 
ture, as well as upon men's and boys' clothes of the heaviest material. I 
have made garments for the cradle, the bridal, the hospital, and the funeral. 
Entering into every vicissitude of Ufe, my machine has become, as it were, 

I! a SPECIAL SEARCH at the Patent Omce is required, which embraces 
a personal examination of aU patented inventions and a report in writing, a 
fee of $5 is charged. This examination Is only advised In doubtful cases. 

To Apply for a Patent, a model must be furnished, not over a foot 
in any dimension. Send model to Munn & Co., 87 Park Row, New York, 
by express, charges paid, also a description of the improvement, and remit 
$16 to cover .first Government fee, revenue and postage stamps. 
The model should be neatly made of any suitable materials, strongly fast

ened, without glue, and neatly painted. The name of the Inventor should be 
engraved or painted upon It . When the invention consists of an Improve. 
ment upon some other machine, a full working model of the whole machine 
will not be necessary. But the model must be sumclently perfect to show, 
with clearness, the nature and operation of the improvement. 

"'"hen the invention consists ot a medicine or compound, or a new article 
of manufacture, or a new composition, samples of the article must be fur· 
nlshed, neatly put up. Also, send us 8 full statement of the Ingredients, pro
portions, mode of preparation, uses, and merits. 

EUROPEAN PATENTS. 
American inventors should bear in mind tha.t, as a general rule, 

any invention that Is valuable to the patentee In this country is 
worth equally as much In England and some other foreign countries. Five 
Patents-American, English, French, Belgian and Prussian-will secure an 
inventor exclusive monoply to his disc19very among ONE HUNDRED AND 
THIRTY MILLIONS of the most intelligent people In the world. The facilties 
of bnsiness and steam communication are such that patents can be obtained 
abroad by our citizens almost as easily as at home. MUNN & Co. have pre. 
pared and taken a larger number of European patents than any other 
American Agency. They have Agents of great experience In London, Paris ,  
Berlin, and other cities. 

a part of my being. MRS. M. L. PECK. 
lI.fexico, N. Y. 

-----�-

PATENT OFFICES, 
Amerieau aDd[ Bllr.,eaD� THE GREAT ADVANTAGES 

OF MUNN & CO.'S AGENCY are that their practice has been ten.fold greater than any other Agency in existence, with the additional 
advantage of having the assistance of the best professional skill In 
very department, and a Branch Omce at Washington, which watches and 
supervises all thcir cases as they pass through omcial examination. If a case 
is rejected for any cause, or objections made to a claim, the reasons are in
quired Into and communicated to the applicant, with sketches and explana
tions of the references ; and shonld It appear that the reasons given are In· 
sumcient; the clal ms are prosecuted Immediately and the rejection set as Ide 
and usuallY 

For instructions concerning Foreign Pa�ents, Reissues, Interferences, 
HInts on Selling Patents, Rules and Proceedings at the Patent Office, the Pat. 
ent Laws, etc., see our Instruction Book. Sent free by mail on application. 
Those who receive more than one copy thereof will oblige by pre�entjn;: 

OF It to their friends. 
M U N N  & C O . , 

No. 3 7  Park Row, New York. 

Address all communications to lUUNN &; CO., 
No. 3i Park Row, New York City. 

Omce in Washington, cOrner of I' and 7th streets. 
Schedule of Patent Office Fees I 

On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . • . • . . . • . . . . . . . . . . . . . • . . . . $10 On llIinl( each app\ic.ation for a Patent, (seventeen years) . . . . . . . . . . . . . . . . . .  $15 
For a period ot nearly twenty-five years MUNN & Co. have occupied the 

p osition ofleadlnr; :::olicitors of American and European Patents, and dnring 
this extended exp erience of nearly a quarter of a century, they have ex· 
amined not less than flfty thousand alleged new inventions, and have pros
ecuted upwards of thirty thousand applications for patents, and, In addition 
to this, they have made at the Patent omce over twenty thousand Preliml· 
nary Examinations Into the novelty of Inventions, with a careful report on the 

WITHO UT EXTRA CHAR GE. 8� �S;g��f t�ag������:��t��\>aterii8: : : : : : : : : :  : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  :I�g On appI!cation for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 On application for Extension of Patent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $50 

same. 

MUNN & Co. are determined to place within the reach of those who confide to 
them their business the highest professional skill and experience. On grantln� the extension . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50 On filing a visclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 On an application for Design (three and a half years) . . . . . . . . . . . . . . . . . . . • . . .  $10 On an application for Design (seven years) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $15 On an application for Design (fourteen years) . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  $30 This wide experience has not been contlned to any single class of inven

tions but has embraced the whole range of classification, snch as Steam and 

Caveats are desirable if an Inventor is not fully J:>repared to apply for 
Patent. A Caveat affords protection for one year against the Issue of a patent 
to another for the same Invention. Caveat papers should be carefully 
prepared. 

In addition to which there are some small revenue stamp taxes. Residents 
of Canada and Nova Scotia pay $500 on application. 

RECEIPTS.-When money is paid at the office for 
subscriptions, a receipt for it will be given ; but when 
subscribers remit their money by mail, they may con� 
sider the arrival of the first paper a bona:/lde acknowl· 
edgment of their funds. 

CITY SUBSCRIBEF,S.-The SCIENTIFIC AMERI
CAN will be delivered In every part of the city at $3'50 
a year. Single copies for sale at all the News Stands>!n 
this city, Brooklyn, Jersey City, and Williamsburg, and 
by most of thc News Dcalers in the United States. ••. • 0 "  .... 

1he value Of the SCIENTIFIC AMERIOAN as an advertising 

medium cannot be over· estimated. Its circulation is ten 
times greater than that of any similar journal now pub

lillhed. It goes into all the States and Territories, and i8 

read in all the princlpal libraries and reading-rooms of 
the wo'rld. We invite the attention of those who wish to 

n>ake their business known to the annexed rates. A bUsi· 
ness man wants something more than to see his advertise

ment in a printed newspaper. He wants circulation. If 
it ill worth 25 cents per Une to adverttse in a paper Of three 

thousand circulation, it i8 worth $2'50 per line to advertise 

in one qf thirty thousand. 

RATES OF ADVERTISING. 
Back Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1'00 a line. 

Inside Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 cents a line. 

E'ngraving8 may head advertillement8 at the Bame rate per 

line, by measurement, as the letter-press. 

�TEAM AND WATER GAGES, STEAM Whistles, Gage Cock§, and Engineers' Supplies. 6 tf JOHN ASHCnOFT, 51) John St., New York. 

Mothers'! Give your Children Sweet Quinine 

T
WO LARGE New Factory Buildings with splendid Water-v.0wer,near New Yorli:,for eale chean. Photographs etc., With Bleeker & Co., 77 Cedar st., N. Y. 1* 

J M. MOODY,-
• NO. 7, MURRAY STREET, NEW YORK, Agent for the sale of Patents and Patent Articles. po- Severnl very valuable Inventions for �ale. 1* 

S
ALESMEN wanted by a Manufacturing Co., to travel and sell by sample a new line of goods. Sit-

ll�t�?h�SsF;�rs�n,ef}�jl:d�1��I��p�: H. H. Richards �6cr' 

WOODWORTH PLANERS a SPECIALTY -From new patterns of t.he most approved style and workmanship. Wood-working MaChinerYlenerallY. ���s� W�re�o������lv��rra'i:'d P �t�Oe�t����'Y o���ester, 16 tf WITHF.RBY, RUGG & RICHARDSON. 

W
ANTED-AGENTS.-" Wonder of the World ;" is warranted to cure Rheumatism nnd Neuralgia. Sold on the package system. Not to be paid for until tested. I pay $60 per month and commi8�ion to di;Jrlbute packages. J. C. TILTON, Pittsburgh, Pa. 

3 AGENTS SOLD 1,600. For circular ad-
dress ATWATER'S LETTER COPIER, Providencct n. 1 .  Copies Instantly and Perfectly. Costs,bymall,$1. Local agents wanted in chief cities. 

ASHCROFT'S LOW-WATER DETECTOR w!Il Insure your Boller against explosion. .JOHN JlSnCROF'l' , 50 Jolm st., New York. . 16 tf 

FOR SALE-One-third interest in a Machine, Nut.and Bolt Factory,located in Richmond Clty,Va., and in a healthy and thriving condition. Address RICHARDSON & NEWBUHN, Real Estate Agents, Richmond, Va. 

W
ROUGHT-Iron Pipe for Steam, Gas, and Water; Brass Globe Valves and Stop Cock�, Iron Fittings, etc . JOHN ASHCROFT, 50 Jolm St., ,,, , Y. 16 tf , 

1832 SCKENCK MACHINE 1869 • WORKS, Matteawan, N. Y .  • 

To SMOKERS-Send $2 and get a POCKET CIGAR MACHINE, post fre�, by mail. Your Cigars will cost less than one cent each. Agents clear $5 to $25 Eer day. State, County, and 
6�JNi\f1� �r:ciiiJ'�ng�.�Bgsl��������rs. A�gI. 

PATENT RIGHTS SOLD ON COMMIS· 
_ SION, and Valuable 'Inventions Introdnced by the most experienced Patent Salesmen in the Union. Can refer to over one hundred inventors for whom we have acted. E. E. ROBERTS & CO., 
l' Consultlng.Engineers, 15 Wall st.,New York. 

HULL 'S PA TENT 
HEDGE TRIMMER AND CORN CUTTER COMBINED. Those wishing to Purchase Teritorial or Shop Rights, or 
na2�hlnes, may ��l�L b& a1i�IH�8i, Connersville, Ind. 
FOR SALE-AT A VERY LOW PRICE, The entire Outfit of a first·class Machine Shop' consisting; of Shafting, Belting, Lathes, Planers, Milling and Screw Machines. Also, Blacksmiths' Forges and Tools, Saws and Fixtures of Pattern Room. Capacity of Shop from 20 to 25 men. The above machintry and tools have been in use but a short timc,and are of the best and 
¥i�'1.8¥WilI�� UZ;'6�;:Bi�,Er������bfnPOREST MAN· 

April 3, 1869. 16 2 

LABORATORY of- Industrial Chemistry. Advices and Consultations on Chemistry Applied to Arts and Manufactures, Metallurgy,etc. Informa-tions on Chemical Fabrlcations,wlth Plans and Drawings of Al?paratns. Analyses and Commercl'al Assays of every kInd. A�f�fi"s Prof. H. Dnssauce, Chemist, New Lebanon, N. Y. 

Soluble Glass, 
SILICATE OF SODA, AND POTASH, Fire and Water-proof,for Cementing and PaintlDg. Mannfactured by 

L. & J. W. FEUCHTWANGER, C�!�ists and Drug Importers, No.55 Cedar st.,New York. 

CORUNDUM WHEELS FOR GRINDING ) C!i!lled Iron Rolls, Calender�, and Hardened Steel Surfaces, made and for Bale by Pu SEY, JONES & CO., Manufacturers of Paper Machinery, W!lmington, Del. 

ANDERSON'S PATENT MULEY SAW Hangings. The OSCillating lower Muley and self-
��N�:;in8,:::t�ti�J':�y ���A�� .prc€rftm&M�L�ESoWa��� ville, dlliO, sole manufacturers, except for the States of M�ine and Pennsylvania, Send for clrcnlars , 15 8 

THE D OLLAR S UN. 
CHARLES A. DAN A'S PAPER. T�e Chea�est, neatest .. and.most readabl.e of New YQrk joulnals. Bverybody lIkes It. Three edItions DAILY SEMI,WEEKLY and WEEKLY,at $6, !liZ, and $1 a year: Full reports or markets, agriculture, Farmers' and Fruit Growers' CIUbS\ and a complete story in every Weekly and Seml·Week y number. A valuable present to every suhscriber. Send for speCimen, with premium lis� 16, 4 1.  W. ENGLaND, Pnblisher SUN, New Y ork. 

Peat !  Peat ! !  Peat ! ! ! THE VULCAN PEAT MANUFACTURING Company haye a Machine for preparing fuel peat, and whicli is belIeved far superior to any hitherto invented. Its merit� are compactness, efficiency. and ra. pldlty ofmanlpnlatlOn,non·UablUty to derangement from 8ton�s, or other forei�n material,and produclnJl;, in a giv-
�gelt�'r�'c"o�t ���r;��x��!�1nl$��WWt,;'� most superior ar The und�rsigned Will WIthout charge, give the valUe by analYSIS of any peat sample-say a pound-sent to him free of expense. 16 1 J: B. HYDE, Gen'l Ag't, 119 Broadway. 
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Independent Steam 
BOILER SUPPLY, 

O R  
Feed Pump. 

RELIABLE FOR HOT OR COLD WATER. Circulars sent free. COPE &. CO., . No. U8 East 2d st., CinCinnati, Ohio. 

IMP ORTAlVT. 
THE MOST VALUABLE MACHINE 
branc��� o¥l���ii ��rr'kI��fs fI�ed cS;:;&!f:!ti6�r��fdi�� and Planing Machine Co.'s I I  Variety Molding and planing machine." Our improved guards make it safe to operate. Our combination collars save one hundred per 
����s�g�r ��c�l��i1sgun�g�d��fed�nd cntting irregnlar ' 

The Variety Machine SOl;!' by the Gear's Is a direct In. 
�\�f;%';nJs��J���:��'bWg�fI�dpI�;��rn�fI��n:�t.fe��� given by Mr. Gear cover only the Gear Patent, being no 
��������f�frt�g��eE�:g�a�e:i�*��S�r!�eo;'i����e��tl�u;. The Gear Patent without our improvement, has for many years been discarded by mechanics as impractlca· ble, In fact we have had on hand, ever since the introduction of our improvements, several of the old Gear Ma� 
��!n;:i:��('fh 0'13 i����ot sell even at prices slightly above 

All our machines are sold and delivered in New York, 
��Jt��� �\f�a�ti�:eWah���iU:u¥ghe:S:��i�i��d fr'6� Wi�! not only ullaer the Grosvenor and Tice Patents, which 
�����\':t�e Gteha� l!��i�\�al value of the machine, but also 
Attention Is called to cuts of our Variety Machine (in the issue of this journal of December 9th, 1868) , of which we are the sale lawful makers, and other parties building 

��gtiJ��ife\aP��t:o�1���:�'bj�gti��i�&e�se'l������ �ha: trons to heavy damages, the collection of which we arc d'1.W������Fc�1����tio�0 ��e !:6�1� e{;e��g�e���Jafo COMBINATION MOLDING AND PLANING MACHINE CO., 424 East 28d st., or Box, S,230, Post Ofticc, New York city. 16 tf eow 

MORE IMP ORTANT. 
THE VARIETY, UNIVERSAL, AND ELLIPTICAl, MACHINE made by the C. M. and Plan· 
�X���:n;l��h ��e tg�r�c�u����fg:Hbrrt:l?nJ:c11g�:-� this character worthy of note. They own the GEAR PATENT for the State of New York, and a portion of Mass ., ONLY, and have no right to sell their machines '1'0 BE USED ELSEWHERE. They " SELL and DELIVEH in New York." EXAMINE YOUR BAIT BEFORE BITING. 
t1;;r���iF�:�:��rl b���;:�fJ:i:. 1��e6��'!.�b 'IlHi�; ALL .THE LATEST AND ONLY VAJ,UABJ .. E IMPRQVEMEN'l'S on the Original Machine, and we WARRANT OUI� MA-
�M��� �;��!�: T6°u�N�v��;E;�R��f;;;�fH�:. give 

For further particulars, before purchasing, address . .A-, �, & J. GEAR & CO., 
NEW HAVEN, CONN., 

OWNERS AND LAWFUL MANUF A.CTURERB FOR ALL THE UNITED STAT-liIS. except New York. 
16 eowtf Brallch Office, 8f; },iberty st" New York. 

BOILER FELTING five per cent of Fuel. 16 tf 
SAVES TWEN'l'YJOHN ASHCROFT, 50 John st .. New York. 

WOODBURY'S PATENT 
Planing and Matching and Molding Machmes,Gray & Wood's Planers,Self.oiling 
Saw Ar�.ol�'�odo��;r wood r£rt&�, �a.:'t���i��. Y.; Send for Circulars. l 67 Sndbury street, Boston. 
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A BOOK THAT EVERYBODY SHOULD HAVE. 
WELLS' EVERY MAN HIS OWN LAW-YER' AND BUSINESS FORM BOOK, Is a complete and reliable guide In all matters of law and busmess transactious for EVERY STATE IN THE UNION. . 

THE ENTIRE LEADING PRESS OF THE COUNTRY unqualifiedly Indorse the work. We make a few short extracts from the press : " As a legal adviser, always at hand to instruct the 
��a�::r�O�JoaRr�i�3�; i� �ui���ngo��s!�e:�;fir����\�Oa�� 
���r��� ;�1�r�%C�jPa�e:��i���fthg;�,gafr�e�gt:g:8i!�:�i the various States concerning exemptions, liens, limitation of actions, collection of debts, usnryhand so on, this volume is certainly invaluable to men of u8iness, and it is not surprising that a hundred thousand copies have so soon found their way into the homes and country houses of the multitude. In addition, the work contains tl. full digest of the action of the Government relative to recon· 
���u����n�nt:��:�eee�%;n,i���1�:r�o!��t:�StL���: the Internal Revenue Laws, etc. The pnblisher has determined to make this work complete, and, to our think· 
�fihhB�f�:; ti�<;ft1��' it�,����nf�r�����B�oman can 

" This work is one of the most valuable issnes of the press of this country. It contains so much that �very man In business should know, bnt which none have the 
f�����:s���!��E'N�VY��������g�k8, that it is trnly 

.. Such a usefnl book cannot tie too highly commended. A more coxwrehensive digest could not be desired."-N�'i,!e���hO�r�lu,:?��t;Of It In every family."-New York Weekly. -
w��'f;s������Fiig� ;��g���1je"c�� �{�\;'i�'hdin?e�f�� -Philadelphia Age. " You can purchase in this book what may be worth hundreds of dollars to you."-St. Lonis Dispatch. .. It contains jnst the kind of Information every busi· ness man stands most in need of. "-Sunday Mercury. 

H Every man, no matter what his busmess may be, should have a copy."-Plttsbnrgh Dispatch. " There is no better book ofreference."-Phrenological Jonrnal. " The book Is l'repared to meet all the ordinary c..on· tingencies of busllless life, and it meets them cleafiy, distinctly, and well."-Round Table. " It contains a vast amount of just such matter as every one ought to he ac�ualnted with In thc prosecution of all ordinary business.' -N. Y. Christian Advocate. 
H It is the best husiness guide ever published."-De Bow's .J ournsl, St. Louis. 
:: itvi�����lri�%Y�Jl�7�gi�;�R1i�-�rir: Eve. Post. 
U Indispensable to every househol�' ''-Cincinnnti Com-mercial. . 

asl 'a1��� :e��!;l :no;��li�£I�h�����}�r�* �\r�\ie�����red 
The work IS published 12mo size 650 pages. Pric..:.: I n  fnll ieather bindIng �2'50 ; in half lIhrary, $2. Sent po,t P��g3 ��Ir;Efcoif:ri�;'wanted everywhere. They will tind this the best selling book publ!shed. Uberal in<lucementR !r!ven . Address .JOHN G. WELLS, Publisher. 432 Broome street, New ¥ ork. 
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STOCKS, DIES, AND SCREW PLATES, Horton's and other Chucks. JOHN ASHCROFT, 50 John st., New York. 16 tr 

Moth-proof Fur Box, 
Patented Nov. 24, 1868, splendid chance for Agents, Male or Female. A nest of 3 sent by express for $2'50. Single box $1. It is neat, simple, light, and perfectly adapted 
to t�: !\:X8��inl'1lf,'k�:��gfi,ll:rt"e��f.;ep�il�gel�1,1��s. 

AGENTS WANTED for the only steel engraving of GEN. GRANT and his famlly, publlshed Wi�h4tneib(fd'�Kp�EJi�e 6t���7 ���rR��, New York. 

AMERICAN TURBINE WATER WHEEL. Stout, Mills & Temple's Patents. This celebrated iron�caBed wheel is MORE DURABLE AND ECONOMICAL than any other, and is WARRANTED to give satisfaction in every case, OR MONEY REFUNDED. For ilustrated circular address 
15 26 FULTON MANUFACTUR:J!I�O��N. Y. 

HA YES' patent METALLIC 
SKYLIGHTS, VENTILATORS, 

Conservatory Roofs and Hotbed Frames Are the best in use. RIGHTS FOR SALE. Send for cir
15 6* cnlar 527 W. 22d st., New York. 

�ECOND-HAND MACHINERY, BOILERS, etc., FOR SALE. 
1 orizontal slide-valve en!!'lne, cylinder 20x48 or 1oo·h.p. 
1 u " "  fi u 18x48 " 80 " 
1 "  " " "  H 15x36 " 50 " 
1 " cut�o1f Woodruff & Beach U 16x36 " 60 u 
� ��ura!��rre�I�:l"J.��e. 
1 Flue H 25 Ii 
1 Locomotive " 10 
� ��f!b��6�c,; �:����sifillS. All the above are in good order, and will be sold very low for cash. Address 15 2 WASHINGTON IRON WORKS, Newbnrgh, N.Y. 

WA TSON'S 

PracticB of AmBrican Macliinists. 
JUST READY : 

THE MODERN PRACTICE OF AMERICAN 
MACHINISTS AND ENGINEERS : Including the ConstructIon, Application, and Use of Drills, Lathe Tools, Cutters for Boring Cylinders,and Hollow Work Gencrally, with the most Economical Speed for the same ; the Resulte verified by Actual Practice at the Lathe, the Vice, and on the Floor. Together with Workshop Management. Economy of Mannfacture the Steam Engine, BOilers, Gears, Belting, etc., etc: By EGBERT P. WATSON, late of the " Scientific American." Illustrated by eighty·six engravings. A new edition. In one vol., 12mo . . . . . . . . . . . . . . . . . . .  $2 50 

CONTENTS : 
PART I.-CHAPTER I. The drill and its office. II. The drlll lind its office-con tinned. III. Tile drill and its omce-contmued. 
PART II.-LATHE WORK. IV. Speed of cutting tools. 

�o������f-�g�tj�eJ�t�;;�ses';,} ����f. tv1�i. ���: 
��il�te��;a���eb�;�gr��n�rii ��f:�g En����i�f�t.s Wl�: Turlllllfi tools. X. Turning tooli-eontintlod. *1. Turn-
�f]lo�:�r�:\ig���co�I�u�3.rning tools-continued. 

PART lII.-MISCELLANEOUS TOOLS AND PROCESSES.-ti;;c t�:rc���e��:gel-$���ii:h tFo�l:ik ��nUiy����;;tlJ nse callipers. XVII. A handi tool t �immers. XVIII. 
��rdfroii��el�;�� �gr!�B;. Ab�;e of �ie:.nd �l�ib;f��: tive iron castings j H Burning " iron castings ; How to shrink collars on a shaft. XXI. Are scraped surfaces in· 
����;���b�� 0,{1 �.l't�if.r!lling and turmng glass. XXII. 

PART IV.-STEAM AND TilE STEAM ENGINE.-XXIII. 
�p:t:��n;:gy�::.eaHo�f����r��!f{deXv�fJe ;P��oFnscf1g� 
!���\�gfc!�g:'O���.I�f[�c�el��t":;ni�;;g1�;';��.HrI� The slide valve j Balanced slide valves. XXVIII. Connection of slide valves ; The pressure on a slide valve. XXIX. Condensation of steam in long pipes. XXX. Packing steam piston. XXXI. Pistons witIiout packing. XXXlr. Bearing surfaces. XXXIII. Lubricating the steam engine. XXXIV. Derangemen� of steam engines. XXXV. Cold weather and steam engmes ' Oil entering a steam cylinder against pressure. xxxVI. Explosions of steam bOilers l' Boiler explosions ; Is your boiler safe ? Faulty construc ion of steam boiler�J Troubles inCident to steam boilers ; Starting fires unuer boilers ; Steam, bOilers and electricity; Field for improvement in steam boilers. XXXVII. Location of steam gages and IndlCators ; The laws of expansion. 

PART V.-GEARB,BELTING,AND MISOELLANEOUS PRAO-
¥i'k1:i�r�:M��Ig:nd;�t:iB��r X��l���� p�ne��a[oSr �l�� II��1�if:i u���me���t_��f.a��t�i�8\:treTO tf�;��� 
��rs'i:. ; I£'If.IV:�t��� !��ruili::��� ; VelOCity of mech-

W- The above or any of my Books wI!! be sent by mall free of postage, at the publication price, to any address. 
m:r My new DESCRIPTIVE CATALOGUE OF PRACTICAL AND SCIENTIFIC BOOKS, 56 pages, 8vo,-the largest, most 

�:rl;�s ���;�tgE�e���i;1� t�:s��?t�Jr§����st�; Ib���t 
�iHa����lh�ea3J�:s:.ree of postage, to any one who 

HENRY CAREY BAIRD, Industrial Publisher, 15 2 406 Walnut st .. Philadelphia, Pa. 

AGENTS wanted in every town to canvass for one of the best MAGAZINES. The lar�est cash COirTission given. Address S. R. Wells, Box illi!, N. Y. 

� 5000 A Year can b e  made b y  live agents, 
�t selling my new and valuable invention. Address J. AHEARN, 63 Second st., Baltimore, Md. 14 4 11 0 A Day to agents selling Silvers' Patent Elastic Brooms. Horace Greeley says : U I re. d f4t lts Success." CLEGG & CO., 38 Cortlandt st., 'if. Y. 

WOOD WORKING MACHINES. 
a;cr���;'�1�r::, 1ig�t1�g�!�:Ja�:�:nfi:t�:�il�;:� Scroll Saws, Saw MillS, etc., at reduced prices. Address Cfl1�LES H. SMITH, 135 North 3d st., Philadelph!a, Pa. 

EMPLOYMENT - " Pleasant and Profit able." Send stamp for answer to 14 4 S. R. WELL�, No. 389 Broadway. New York. 
100 YARDS OF SHEETING For a Club of 100 in ottr great 

One Dollar Sale 
If all returned. A little extra exertion secnres i t .  Send for circulars with new commission rates, before sending your clubs elsewhere. One trial will convince you that our terms to agent,s are not excelled, and the quality of our goods unequaled QY any othel' house in onr line of business. 8. C. TH01UPSON & CO., ] 3 4 1 3'1 Feqe,al 8t., Bosta , Mass. 

J titufifit ,tutritau. 255 
PORTABLE STEAM ENGINES, COMBIN-ing the maximum of efficiency, durability and eeon-
�Tlel;��dt�a��;�£y;u�g�:,�g��� ���nP6��teiighfl u!t:e� All warranted satisfactory or no sale. Descriptive circulars sent on application. Address 

1 tf J. C. HOADLEY & CO. Lawrence, Mass 

Sault's Patent 
FRICTIONLESS LOCOMOTIVE V ALVES, 

12 trasil��W:l'��itfl�I'g'o'k�P'l�:�ew Haven, Conn. 

BENT, GOODNOW & CO., Boston; Mass . •  Agen".;s for the sale of Patents. FOR 
�.;i:LE-A varietY.f'�fteVAVi'i,a�I�;1�7htS." Send stamp 
Containing descriptions of each. 12 tf 

LATHE CHUCKS-HORTON'S PATENT -from 4 to 36 inches. Also for car wheels. Address E. HORTON & SON, Windsor Locks, Conn. 6 tl 

IRON PLANERS, SHAPERS, LATHES, SCREW MACHINES, etc., Manufactured by TWISS, PRATT & HAYES, New Haven, Ct., Send for circulars. 9 1S* 

R BALL & CO., Worcester, Mass., Manu 
• facturers of Woodworth's, Daniel's, and Dimen· sion Planers ; Molding, Matching, Tenoning, Mortising Shapiu:fi' and Boring Machines t Scroll Saws, Re-Sawing. 

�t�ne� M��t��e�f��\r���ti{�\T o��l.esA��g, t�eVb��tt}>a�: ent Door, Hub, and Rail Car Mortising Machines in the w�1Ig:iI1Tn �A'l{�ur onr Illustratedi.a��I�A'isTED. 13 tf 
Ornamen'l Iron Works. 
CAST, WROUGHT IRON, AND WIRE BR ONZE WORK. 

j RAILINGS, I=r-AVING FITTED UP OUR FOUNDERY 
Fountains, Vases, Verandas, Settees, ::l with spccial reference t� the above class of Work, 

Chairs Iron �tair. _!'WiraI and Straigbt I we are now pr,pared to fill wlth pr?mptness all orders , WlltE ' WORK 
'" for Bronze Castmgs of every desenptlOn. 

New and Improved St�les of STABLE FIXTURES. ROBERT WOOD & CO., 1136 Ridge Avenue,Philadelphla. 
ROBERT WOOD & CO., 10 13* 

10 13* 1136 Ridge Avenue, Philadelphia. ---------------------
Mason's Lever Punch $3000 SALARY. Address U.S.Piano Co N.Y WILL Punch a hole thrclUgh Iron 1-8 inch 10 52 

Excelsior Lubricator. 
PATENTED AUG. 25th, 1868.-For Cylinders of Engines. A very Superior and Durable arti. thick. See Description and Cut in No. 11 , present --=:��------------------it°J;. sciGt>'8bJJ\fe 11*I"J�MJ'H��cgo";;,tm:Boston. 

BTidelJburg .ManJ'g CO., 
OFFICE No. 65 NORTH FRONT STREET, PHILADELPHIA, P A., Manufactnre all kinds of Cotton and Woolen Machinery including their new 

I3ELF·ACTING MULES AND L OOMS, Of the most approved style. Plans dr awn and estimates furnished for factories of any size. Shafting and mill gearing made to order. 1 tf 
WROUGHT IRON 

Beams and Girders. 
THE Union Iron Mills, Pittsburgh, Pa. The attention of Engineers and Architects is called to our improved Wrought·iron Beams and Girders (patent· ed) , in which the compound welds between the stem and 
'!6�reesor��gu?a�1�rf�����:oe��lree1�o���lJe�� �� ��� 
g�cE�f:i��� f�����eai!.SiW�ra������tt��ali������;� ��� dress the Union Iron Mills, Pitlsburgh, Pa. 8 tf 

RICHARDSON, MERIAM & CO., Manufacturers of the latest improved Patent Dan iels' and Woodworth PlanilIg Machines, Matching, Sash 
:fc�lmao��i�j.J:{{!�nire�s�!r���si¥lc�����%'�:�lN� x:� Arbors, Scroll Saws, Railway, Cut·off, and RiR·saw Ma· 
�����sk�E�:eOfa� o!d.�orl'l�ni�a��!��i. a�at:I�1��: aud price lists sent on applicafion. Manufactory., Wor. cester. Mass. Warehouse, lm Liberty st.,New York. 9 tf 

ROBERT McCAL VEY, Manufacturer of HOISTING MACHmES AND DUMB WAITERS. 
7 13 602 Cherry st., Phlladelphia, Pa. 

BUERK'S WATCHMAN'S 'I'IME DE.-TECTOR. - Important for all large CorporatiOns and Manufacturing concerns - capable of controlling with the utmost accuracy the motion of a watchman or 
,gatrolman, as the same reaches different stations of hiB eat , Send for a Circularp. O. Box r,�: :�s�!�Mass. N. B.-This detector is covered by two U. S. patents. Parties using or selling these instruments without autho· rity from me will be dealt with according to law. 14 tf 

Leather Belting, Card Clothlllg, & Hose Factory. J.H.Haskell,Baltlmore. 1 22* 
Power Hammers. 

HOTCHKISS' PAT. Air Spring Hammers ; 
W. H. WATER'S PAT. Drop Hammers. 
cil'1�UrPf&lflRIl£l�0§'8:JS���6 bOrand st., New York. 3 tl 

THE NOVELTY IRON WORKS-Ft. E. 12th st., and 77 and 83 Liberty st., New York, Manufacture the most approved Turoine Wheel and Water Meter now made. 7 tl 

13 13 --------------------------
MODELS, PATTERNS, EXPERIMENTAL, and other machinery Models for the Patent OfHce, built to order by HOLSKE MACHINE CO., Nos. 528 530 and 532 Water st., near Jefferson. Refer to SCIENTIFIC AMERICAN office. 14 tf 
FOR STEAM ENGINES, BOILERS, SAW Mll1s� Cotton GiEl>. address the ALBERTSON AND DOUGLA"S MACHI"", CO., New London, Conn. 1 tf 

PAGE'S GREAT WATER FLAME COAL Patented Lime Kiln will burn No. 1 finishing lim� with aVo coal or wood, mixed or sejarate, in same kiln. Ri.f!t1� or sale by C .  D. PAG , Rochester, N. Y. 

CAMDEN 
To o l  and Tube Works, Camden, N. J. Manufacturers 9f Wrought Iron Tube Brass Work and Fittings, and all the most improved TOOLS for Screwing, Cutting, and Fitting Pipe. Screw. ing Machines for Pipe, oftive different sizes. Pipe Tongs Common and Adjnstable ; Pipe Cutters Pipe Vlses,Taps'· Reamers,Drills,Screwing Stocl{s,and Soiid Dies. Peace's Patent Screwing Stocks, with dies. No. 1 Screws 34' % �, ;l( Pij:e. Pric�e complete, $10. No. 2 Screws, 1, 1!f:1X: 
1iPl�'* 20. No. 3 both screws and cuts oft', 2�,3, 3�, ,$65. 

OLMSTEAD'S IMPROVED OILER, 
Always Right Side Up. . WARRANTED the most durable . Oiler made . .  The Sluing cannot be "set" by us�, or the Oiler in· jured by falling. These Oilers are made of heavy Tin, Brass, and Copper, and 

���:soigeb�o\�eJ:��la�t���;,rhere. Ad· 
J. H. WHITE, 

157 and 159 Chestnut st., Newark, N. J. , Manufacturer of SHEET and CAST MET· AL SMALL W AREs,Stationers'and Trunk Makers' Hardware, etc., etc. Dies and Tools, Fancy Hardware, etc., made TO ORDER. 13 8 
SHINGLE AND HEADING MACHINE-Law's Patent. The simplest and best in nse. Shingle Heading and Stave .Jointers, Stave Cutters, Equalizers H�at�ing Tul'nel's, Pla'tert��ifR td8ll:,"tockPort, N. Y .  

PAPER BAG Machines For Sale. Address 4 26* B. S. BINNEY, 64 Kilby st., Boston. 

23261 TOWNS-23261 Agents Wanted. 
.I HAND SLITTING SAW-one man rip 3·in. 

n�n:t£���C�n����� r.r������t;���o fw.eii�H�AJ:oot 
6 12* Manufacturer, 214 Pearl st., N. Y., Box 4245. 

Manufacturers '  Agency QINCINNATI BRASS WORKS.-FOR the Introducing and Soliciting Orders ) Engine Builders' and Steam Fitters' Brass GOOIl� of the Trade, of Patents, Patent Rights, and Patent- 0 26* ed Articles. in the New England States. Parties wishing 
�ftlve &n1.r�Wf#FaM�i� ��K�g�rle�t, Hartford, Conn. 

PARKER'S POWER PRESSES. 

THESE PRESSES are what are universally 
witho����?v:ZSa;h;e�ir�:I:tre���'�d:fS��:�Rit���g�� biued with delicacy of adjustment of the liunch. We have jnst received 

A G OLD MEDAL 'From the New Hampshire Art and Mechanics' Association, it being the FIRST PItEMIUM awarded on Presses, . and was given us over 
STILES' POWER PRESS. 

W" Notice is hereby given that ALL PRESSES having an Eccentric Disk on the Crank Shaft, are direct infringemen1;s of onr Patent, April 13, 1858, reissued Feb. 9th, 1869, and aU parties are hereby cautioned a�ainst buying or using saId Presses Withoutpx��e�RiBROTHERS, We$t Meriden, Conn. 11 26* 

NOTICE IS HEREBY GIVEN, that all per-sons purchasing our Presses will be protected against 
��t��\t�}hJ�I�aI.bJa�{eOy��'�; ��lr�:�!�:R��-;;c�;ers!�J 
�g:�lte�tevJ��i�::�\�s�tIT��,�� thncdv!i�s�g�� o�!d�¥e:t� ing our rights. Trial will be hud in April, when. our 
fa�����IM::�i����ilo;:rri��eirte b��e�� ���tf tnheaci �1raf�:t purchasing or using the Parker Press) having an eccen· tric disk on the crank shaft for the pur:p'ose of adjusting the punch. Our Presses have been exhIbited at, and received the highest Prizes from, all the FIRST·CLASS FAIRS in the country durj.ng the l ast five years. ",Middletown, Conn, �, C ,  STILES. 
i 1 5  tf 

16 tf 

Union Vise 
co., of Boston, Mass. Pipe & Heavy, warranted, Woodworkers and Covered Screw ,50 sizes and styles constantl)' on hand. Mill· ing Machmes, weighing 2,� 300, 1,600, 1,050, 1,000 and 900 Ibs. 

G. H. NOTT, President. A.H.BRAINARD,Sup't. 

CATALOGUES SENT FREE. 
MA THEJ£A TICAL INSTRlfM ENTS, 112 pages. 
Jlt

T
lftflff�k¥/k::;:lQTY;;J{i:1J'};TIC ON,s, 100pp . 

PHILOS�PHI�11rx.{tsS.J�l{!!I/{llJ.; �<f�ges. 
12 tl 924 Chestnnt st., Philadelphia, Pa. 

W W. TUPPER & CO.'S PAT. GRATES 
• Make More Steam, with Less Fuel, do not warp, and are Cheaper than other Grates. Send for circular. 5 13 W. W. TUPPER & CO., 200 West st., New York. 

THE INVENTOR'S AND MECHANIC'S GUIDE.-A new book upon Mechanics , Patents, and New Inventions. Containing the U. S. "Patent Laws, Rules and Directions for doing business at the Patent Office j 112 diagrams of the best mechanical movements, 
�V���avi��r!��Od�S;C���ti�ri?���g �����t�Jf��et6\i�� tain Patents j Hints upon the Value of Patents ; How to sell Patents ; Forms for Assignments ; Information upon the Rights of Inventors, Assignees and Joint Owners j Instructions as to Interferences, Heissues, Extensions, Caveats, together with a great variety of useful information in regard to patents, new inventions, and scientific subjects, with scientific tables, and many illustrations. 
\�8ny�gel'dd1��� �iM�?� C(l�1"rlp,;�r�o,,!."'J�,¥�nlY �5 

cle manufa'f;��rthb�alley Brass w�r�B,\";,���i�m, Pa. Descriptive circular and price list sent on application 4 tf 

BRISTOL FOUNDERY CO., BRISTOL, CONN. Manufacture Light Cast·lron Goods to Order. 14 4* 

WOOD-W�RKING MACHINERY.-THE subscribcr is the New York Agent for all the M��¥�cturers, and Bells ats�h8:rJi1'£'�; 12 Platt street. 

MERRICK & SONS, 
Southwark Founi!ery, 
No. 430 Washington Avenue, Philadelphia. 

William Wright's Patent 
VARIABLE CUT-OFF STEAM ENGINE, Regulated bLtbe Governor. 
Merrick's SAFETY HOISTING MACHINE, Patented Junc, 1868. DAVID JOY'S PATENT 

VALVELESS STEAM HAMMER. D. M. Weston's Patent 
Self - Centering, Salf - Balancing Centrifugal 

Sugar - Draining Machine. AND 
HYDRO EXTRACTOR For Cotton and Woolen Manufacturers. eow tf New York Office, 62 Broadway 

NEvV MACHINE for Grinding Tools, etc., 
dress CX'J\1�JMXW �Vr�fs ���tt'b(j.������o��et,t.�� 1� eo_w __________________________________ ___ 

IMPROVED ALUMINUM BRONZE 
Hunting Case Watches. 

16 eow tf 
No. 44 Nassau st., New York 

For sale by all l'espectable dealers. 

UNIO� SALAMANDER WORKS
HORTON & MABIE, Pro rietors Peekskill N. Y. FIRE BRICKS and ifTOVE LININGS of every description made to order at the shortest notice. 10 7eow 

$100 TO $250 Per Month GuaranteedSure pay.-Salarles paid weekly to Agents eve ry\yhcre, selling our fcat. everlasting white wire clothes 
W6i�it,l1�� *����� s1:, �1;;1;:'d'�;�I�i!� p�:RA�� 4':oI;;E 

OUR SUPERIOR OROIDE WATCHES 
"W atch�����a i�e�e:JIYygre:nB���t::�C;;iC:�� ��r�lti:� cities, represented as our Watches, we hereby caution the public against them,and give notice that we are in no 
;;lc���f:i;�frl:cW� i�;: :���� ��gtil�2�sgacri�r����f�1� of our manufacture. We have recently greatly improved ous Oroide in ap'pearance and durability ; and.to crrotect 
F.h�d'lRi�JfCWE�lt�!�i��d h:�C�t;� 'n��r;e �h�{ an� ��: making use of this name will be prosecuted to the extent of the law. This metal has all the brilliancy and durability of Gold; 
�:Ii:���s ��e;�¥Nf�i��;��t�ri� �����Pt�t �����c;e�t ing in intrinsic value. All our gentlemen's �Vatches are FULL-JEWELED PA'l'EN'l' I�EVERS ; those for ladies,an 1m· 
W�tce�j ��fafneW��lin�e�:�e:�;�d afu1\�V:�a���t�:cf�¥ special certificate. The $15 WatChes are equal in neatness, style of finish, .,general appearance, and for time, to a gold one costina $150. Those of $20 are of EXTRA flne 
3r,�N,'s agle:�;/;;Me�1�g}" t$'2 �o g$'t.d watch costing $200. 

JEWELRY.-We are manufacturing all kinds of Jew· elry of the Collins Metal, Pins. Earrings, Sleeve Buttons, Lockets, Studs, Finger Rings, Bracelets, Pencils, CharmR, Odd Fellow and Masoni.c PiUS, etc., all of the latest amI most elegant styles,and fully equal to gold in appearance and wear. .. 
TO CLUBS.-Where six Watches arc ordered at one time, we will send one extra Watch free of charge. Goods sent to any J?art of the United States by express, to be paid for on delIvery. Money need not be sent with the order, as hills can be paid when goods are takan from the express office. Customers must pay all exproRS charges. We employ no Agents ; orders must, therefore be sent directly to us. In ordering, write plainly tlw namc, town, county, and State. Customers In the city will rcmember that our ONLY OFFICE is 

Nos. 3'1 and 30 Nassau street, opposite the Postofflce (up stairs) , New York, 
10 treovr C, E. Cor,I,INR '" C O .  

© 1869 SCIENTIFIC AMERICAN, INC.
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Advertisements will be adm'ltted on this pa(Je at the rate Of 
$1.00 per line. Engraving8 may head advertisement. at 
the same rate per line, by measurement, as the letter
pre88. 

Ball,Black &00., 
5 6 5  and 567 BROADWAY, 

MANUFACTURERS OF 

ENGLISH STERLING 
Silver Ware. 

THE FACILITIES OF BALL, BLACK & 
CO. FOR MANUFACTURING, ENABLE 
THEM TO OFFER A LARGER V ARI
ETY OF PATTERNS, AND AT LOW
ER PRICES THAN ANY OTHER 
HOUSE IN THE TRADE .• 

16 0stf 
PATENTS SOLD, and Patent Goods Man

ufactured on Royalty or Sold on Commission. Send 
�0r::r�1�s�g� ��r����e1a��i9 corii':n�t '.it�1��N�ork. 16 2eowos 

A re l iable time-keeper ls now- an - article 
of necessity to every one, and as such the 
G e nu i n e  Waltham Watches, w ith the late. 
impr""O"V"e' en s; !e s�riOJto �thers. 
':INe send s ingle a s · Ex�r,ess, with 
bill to co  lect ,0  .. ��I��'\' 6�a 1. part of 
the cou n  ry, at ' eJ�!/cj'g ed , rIce: ; and 
al l ow the pu re,hase r  to o p.en the package 
'�d exami n e  th e Walch b efo re payi ng, and 
If afterward it d�s.n�e satisfacti o n, we 
wi l l  e

. 
xchange j '  o r  re  nd the money. , S ol id 

Silver Hu nti ng a�he �AI8 ;  Gold -H unt. Lng Watches, $70 • . . . E�.Watch warranted, 
by special ' certificate from the Ame.rican wat�co •. We send o u r  P rice List, w h ich' 
expJ ns t e_ iffe e nt . i n s, . s\w ght anjq�i;o the al�i�� ith��ices .�. e.ach 
to I ny d r S, P .;� 0 applt tlo n l  
Do a t  rd ,r cI ti l l  ou ·aVQ se for a 
P f lce L i st. and when  you write .p lease state 
In what paper you saw this n olice. Add ress 
In fu ll, H O W A R D  & C O. Jewelers and 
,Silversmiths, N o. 619 Broadway" New York., 
130st! 

WIRE R OPE. Mannfactured by 
J O H N  A .  R O E B L I N G ,  Trenton N. J. 

rl I�OR Inclined Planes, Standing Ship Rigging, PATTERN LETTERo to put on Patterns 1.:' Bridges,Ferrie§,Stays or Guys on Derricks & Cranes, for Castings, etc.,KNIGHT BROS.,Seneca Falls,N.Y. Tiller Ropes, Sash tJords of Copper and Iron, Lightning 
----------�-----------

. 1 24*08 &�n��pC;�f8a�f ��!selor ����aa;jt���;?ato���e�topr��tt; 
RUBBER TIRES ON VELOCIPEDES.- Ci�;����, giving price and other information. 

Having Secured the Right for putting Rubber Tires _ on VeloCipedes, also,method for attaching it,we are now 
IRON -w. D. McGOWAN, ready to receive orders for the same. YATES & DUNCAN, No. 16 Weating Block, Syracuse. 0 IRON BROKER, 16 osl* 4 13*os 73 Water st., Pittsbnrgh, Pa. 

For Machinists ' To o ls, 
OF SUPERIOR QUALI'l'Y, WITH ALL 

_ Modern Improvements. Also, Improved Nut and Bolt Machinery. Address R. A. BELDEN & CO., 16 208 Istf New Haven, Conn. 

PATENT SOLID EMERY WHEELS, 
'l'00Is�PS'c5Aa(FYJI�:�I�e10t� �����i.Wo����:i��i��dn�r{� 
�\��fe i:���' ¥6;epra��e�n?��:,nga��ifn����e�'o��:,��J for Finishing Down Iron Work. NOHTHAMPTON EM· ERY WHEEL CO., Leeds, Mass. 8 tf os 

London . . . . . . . . . . . . . . . . . . . . .  4S Cannon street. 

I:J KOHNSTAMM, 
_-.1. . Manufacturer of 

ULTRAMARINE� And Importer of English, French, and German Colors, Paints, and Artists' Materials, Bronzes, and Metals. No.3 Tryon Row, New York, opposite City Hall. 16 1S 
PATEN'rEES' NOTICE.-All First-class Hinge Finger-bar Mowing Machines, such as the 'Vood, Buckeye, Clipper. Cayuga Chief, Ch�mpion, Excelsior, Hubbard, ltfomtof,McCormick,and other like ones,infringeupon the Reissued Pat" No. 3,128,granted Wm. Gage & AIidrew Whiteley, sept. 22, 1868. All persons hereafter purchasing a�:r !::Iuch machine,excep� fro.Jll a xe�-
���i:f��llIi��f�s;Sii��; :oe;�j:��t�ci���d����t�tobtai�: 
cd of said Whiteley! at Washington, D. C. , on complying with all his terms,wIthin twenty days from this 1st dayof April, 1869. ANDREW WHITELEY. 16 20s 

CHICOPEE SEWING MACHINE.-
) 1st-Class,and fully licensed. AGENTS WAN"ED. For terms, address CHICOPEE S. M. CO., Beston,Mass. 8 os13 

FACTORY, WITH WATER-POWER, FOR 
sale : at Binghamton, N. Y. S-story, 80-ft. by 30, lot i64 feet sqnare. Six minutes walk from Postoflice_ Ap. ply to E .  M. & J. P. NOYES. i5 40s 

Positive Steam Pump. Send for prices to .J. W. COLE 205 Broadway. 15 os tf 

IRON MASTERS' LABORATORY.-Having had great ex:perience as a Chemist and Metallurgist, I -am prmared to undertake Assays of Ores, Pig 
�h"a�g���g'AtlHhii"g�T ��2fsr 1�7n::'e����t� ��:l�it�� 14 4*os . 

'I�UPPER PAT. FURNACE GRATE BAR Received the Highest Premium ever awarded in the United States (a Sllver Medal) , and " Honorable Mention 
:� ��:fean��exS�es;�����hGle��a*���� t�����;�t��;'��� in use, and are cheaper. Send for Pamphlet. 15 208 L. B. , TUPPER, 120 West st., New York. 

Root's Wrou[ht Iron Sectional 

Safety Boiler. 
OVER 100 SOLD-TESTED TO 300 Ibs., no large sheet-iron shell to explode. Economical and Durable. All sizes on hand. Also, steam Ell'fnes, Steam Pumps, etc. Send for r�W*hif:t�tnJT ::rice tsts. 
15 130s 95 and 97 Liberty st., New York. 

d:i.024 /"" A MONTH. TO AGENTS. 49 � � New and Useful Articles. Address 6 13 JOHN J. HOWARD & CO., Alfred, Me. 

WM. D. ANDREWS & BROTHER, 
414 Water st., New York, Manufactnre 

Patent Smoke-burning & Superheating Boilers that are Bafe. DRAINAGE and WRECKING PUMPS, to 
&tss lurie bodies of Water, Sand,and Gravel. HOISTIN-G 
Gt;,�l:;�. E8s6r£i:i"1\'citr�1i8d\'�'1i N��';:'.le��\fot';, 't�� hundr.ed and fifty·horse I'ower. All of these Machines are Light, Compact, Durable, and Economical. 1 tfos 

GREAT ECONOMY IN 
WA TER P O  WER. 

POOLE "" HUNT, Baltimore, Manufacture 
Leffel's Double Turbine Water Wheels, Fot use In the Southern States. 8 1Sos�' ________________________________ __ PATENT BAND-SAW MACHINES Manufactured by FIRST & PRYIBIL, 175 and 177 Hester st., New York. Send for circular. 6 1808* 

FOR ALL LIGHT WORK 

ERIOSSON'S 

Caloric Engine 
FURNISHES THE MOST 

ECONOMICAL, DURABLE, RELIABLE 
POWER. GREATLY IMPROVED AND REDUCED IN PRICE. 

10 ostf JAMES A. ROBINSON, 164 Duane st., N. Y. 

THE Tanite Emery Wheel Cuts Fast, Does not Glaze, Gum, Heat Smell, and is Cheap. For clr· culars address THE TAN<TE CO., Stroudsburgh, Pa. 15 tfos . 

HILLSIDE SEMINARY. - A FAMILY SCHOOL for Boys. Norwalk, Conn. 14 4 DR. J. C. FITCH, PrinCipal. 
Steam Engines and other Machinery for 

Sale at a great Sacrifice ! 

QNE 45-H. P., new ; three 12-H. P. Portables, new, and among the best ever offered to the pu lie ; one 20-tun Band Wheel, 20 feet diameter 33-inch face, rim very heavy ; one new Sugar Mill, rolls Ulnches diameter, 47:..S feet long ; two 42-inch Aldell Blowers j one Dudgeon Steam Hammer, 10-inch bore by SO-inch stroke, 
:it�!!:�t6��fpre����c;d J�::;:�tSe!;O�tir 's!1;a��'b��� 8H 
��lh TBr��kl�n �t���)i��rn�'Wg��s�'lfr���ly�,Pi�YY �t 14 4 SAW MILLS, PLANERS, MATCHERS,etc., 

IS �y S. HEALD & SON, Barre, Mass. 

Sheet and Roll Brass, 
BRASS AND COPPER WIRE. 

German Silver, etc., 

Manufactured by the 
THOMAS MANUFACTURING CO., .. -.------------.. - -�-

W D S PA Thomastop., Conn. AR ' TENT SPOKE MACHINES. . prSpecial attention to particnlar sizes and widths for The Best in Use. State,County,and Town Rights Type Founders, Machinists, etc. 1 22* t:or ISale. Also, Machines manufactured by WILJ..IIAM B. L�O'i�� & CO., at Naugatnck, Conn. 8end for circular. 

Reynolds' 
H BOARDMAN, Lancaster, Pa.-Superior 

• Patent Cork-cutting Machinery, Hard-laid Twine, C���. afl Rope Machinery, with Pat. Stop & Condenser. 

Turbine Water Wheels. STEAM HAMMERS, TURN-TABLES, and Fonndery Cranes, Address 
cO�Pl�g:?oi:'�' i>np���h "a';}f��ir;; 14 tf GREENLEAF & CO., Indianapolis, Ind. 

15 tf 'os 

�f::8�iRlcaee:r7�Y ,c�<t�1ri� i��C£j,B�t ley •. Send for nru.trated �aruPhlet. 
GEORGE TALLCOT, 

96 Liberty st., New York. 

SOLID EMERY WHEELS-Silicate or Vulcanite i.. the only: trnstworthy wheels made. NEW YORK EM,,;RY WHEEL CO., '/3 Beekman st., N. Y. 13 5*os 

Woo len Remnants 
AT FACTORY PRICES. nr Samples and Prices sent Frce. Address PAUL, 'tile Remnant Man, Providence, R. 1. 14 8 

MACHINE AND SMITH SHOP, 100-ft. Square, for Sale, in a first-rate location, Philadel-
�:a.aTri��� ��i!���iy �nlinelt tgthes, Planers, Hammers, 
14 3 P-/iILIP S. JUSll.!l:8'E, 14 N. 5th st., Philadelphia. 

Woodward's National 
ARCHITECT. 
A Practical Work, 
Just Published, 

containing 1,000 Designs, Plans, and Details to 'Vorkine; Scale, of Country, Suburban, 
���hs���rl;at���:�� estimate of cost, quar te volume. 

P RICE Twelve Dollars, postpaid. 
ALSO NEW EDITIONS OF 

W 'b'::tgVn':;f�:�i&��:lllra:s�dpif.f:aY!. ��.����.·$1�ro 
WoodWRl"d's Subnrban and Conntry Houses. 78 Designs and Plans. Postpaid . . . . . . . . . . . . . . . . . . .  $1·50 
Woodward's Country Homes. 150 Designs and Plans. Postpaid . . . . . . . . . . . . . . . .  _ _  . . . . . . . . . . . . .  _ . . . .  $l ·50 
Wheeler's Rural Homes. Original Plans and De· signs. Postpaid . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . .  $2 
Wheeler's Homes for the People. 100 Original Designs. Postpaid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 
Jacques' Manual of the House. 126 Designs and Plans. Postpaid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1'50 
Rural Chul"ch Architecture. Designs for Churches, 

B�eU&�i{!�� ire������h��l����e�\�o�u����slg�:: Cleveland, BackUS, Reeve, etc. 1 foho VOl., printed in colors, 45 plates. Postpaid . . . . . . . . . . . . . . . . . . . . . . . .  $12 
tlrf.' �d'gr�;�mp �fu8�%'�'W'b"o��P.&������h���tec. 14 tf 191 Broadway, New York. 

WA TER WHEELS. 
STEVENSON'S 

Duplex Turbine, 
NO'l' Equaled by any wheel in existence.Great economy 01' water. The only wheel suitable to variable streams. Illustrated Pamphlet with Usefttl Tables sent free. J. E. STEVENSON, 

l;! 100s 8S Liberty st., New York. 

RNAPP & CO., 
S and 10 John St., N. Y. 110stt 

ASBESTOS. 
This wonderful mineral differs from all others in I'ossess lng fine, silk-like fibers, which are indestructible bv fire. 

ASBESTOS ROOFING Is a CHEAP and RELIABLE "�bstitute for Slate, Tin etc., adanted for all climates,and can be easily applIed. 
ASBESTOS ROOF COATING 

§tl�gy�,r()��v��I����1�fR���:�n�rl�!rfJi�e:di�3r ��� 
ASBESTOS CEMENT . 

Is a fibrous material, to be applied with a trowel, for repairing leaks around Chimneys, Dormer Windows, etc. 
ASBESTOS SHEATHING FELT For use under Slate, Shingles! etc., and under Weather Boards, in place of filling in WIth brick 

DESCRIPTIVE CIRCULARS, Prices and any further de.ired information will be furnished free by mail on �pl!cation to 
H. w. JOHNS, 

Manufacturer of Improved Roofing Materials, Preserva· tive 7nS wiiLIAMssr::eNEW'YORK. 9 0stf 

LE COU� T'S PATENT HOLLOW LATHE DOGS AND CLAMPS.-A set of8 Dogs from % to 2-in., inclusive, $8. A set of 12 from % to 4-in., $17'30. Five sizes Machinists' Clamps, from 2 to 6-in., inclusive, $11. Send for Circular. 
C. W. LECOUNT. South , orwalk, 8 tf eow Conn. 

BUCK IS The onlymanwhomakes a machine that will mortise or bore Blmd Stiles for fixed or rolling slats m knotty pine or hard wood, leaving the mortise clear of chips ; doing the work with a Traversing BlIrr instead of chisels. 15 <[ MARTIN BUCK, Lebanon, N. H. 

Blake'S Patent Gages, 
FOR HIGH OR LOW PR.ESSURE STEAM, Vacuum, Hydraulic, Air Blast,Testing Gas Pipe, and Dentist's use. Also, Water Gages, Mari;ne and Locomotive Clocks, Registers,or Revolution Counters. Gages 
of any make °'P�'iir{M,e£Ni�GSTON & POST, 15 tt Sole Manufactnrers, CinCinnati, Ohio. 

Early Rose Potato. ONE lb. EARLY ROSE sent ily mall,.postpaid, $1. 4 lbs. EARLY RUSE, sent by 
'i�,'���;.l?�tf��d'w'�;id ;Br�� e�Wl�s� 
���fu'r°;UJi��u'6�1� "?*"J:iie wao:.i 
��s'h�I;"Self;��fia��e�?���:s �oeet�: Fowls ; lfgg�; Hogs ; the "reat Feed Cntter. Send for the EXPERh'1ENTAL FARM JOUHNAL-most valuable Magazine issued in this country-only $1'50 per year. Suoscribe If yon want to make your ]'arm pay. Address 

15 4 GEORGE A. DEITZ, Chambersbnrg, Pa. 

Velocipedes. 

15 S,� ________________________________ ___ 

AUTOMATIC CORN PLANTER.-The Advertiser has just obtained Letters Patent on the Best self-actinf Corn Planter that has been in-
��::e�n la�:,8:�� ;ea�o��a��o�rfugb£hi�a�:� WI:ri:�l. Every: }'armer will save the cost of a machine, the first 
af��t�l �l�������g/�lr o�r;��sa�glU'igIfi��se a"Jd���tad. 

GEORGE PADDINGTON, Wauback, Linn county, Iowa. 

[APRIL 17, 1869 ---------
�ltiladdpltht �dl!trti�tmtut�. 

pr Philadelphia Advertising Patrons, who prefer it, can 
have their orders forwarde'l through T. V. Carpen. ter, resident Agent, 150& Poplar st. 

The Harrison Boiler 
THIS IS THE ONLY REALLY SAFE BOILER in.the market, and can now be furnished at a GREA TL Y J1-ED UOED OOST. Boilers of any size ready for delivery. For Circulars, plans, etc., apply to 

HARRISON BOILER WORKS, 
Phlladelphia, Pa.; J. B. Hyde, Agent, 119 Broadway, New 
�g��hJoM;s�.JOhn A. Coleman, Agent, 5S Kilb��}r�:t 

SURVEYING INSTRUMENTS,-Transits, Levels, Surveyors' Compasses, etc., etc. Drawing Instruments of every description,Chesterman's Metallic and Steel Tape Measures. PrIced and Illnstrated Catalogue sent on application. 
16 40s 'l"<S 'b��s£iiu�l�t�Ip1;Ifa1I��hia, Pa. 

nHESTERMAl.�'S WIRE-WOVEN TAPE � MEASURES, No. 54 L; from 33 feet to 100 feet lonf f. f�g�f�'l:M:r.eeVlo�r'lA;r.,\�� Q��'l��r:�cg�im� porters. 924 Chestnut st., Phila. Priced lists sent free. 13 os S* 

JUTE FACTORY FOR. SALE.-Factory for 1 the Manufacture of Jute Carpets, Burlops, & Twine . 
¥j��;!' TODD & RA],]<'ERl'Y, No. 4 Dey st. 

FREE -Our New Catalogue of lm
'.J o  �!:oyed STENCIL DIES. More than dP200 A MO.NTH is being made with them 

� s. M. SPENCER & CO., Brattleboro Vt. 
5 520s 

MEOHAN I CS 
WILL FIND THE 

Scientific American 
The Best Paper for Them Now Published 

It is the most Popular Journal in the world, devoted to Invention, Mechanics, Manufactures, Art, SCience, and 
General Industry. 

THE SCIENTIFIC AMERICAN 
Has been Pnblished for nearly a quarter of a Century 
and has a larger circulation than aU other paper of its 
class In this country and in Enrope. Every number is 
illuminated with 

Superb Illustrations 
by our own artist�, of all the best Inventions of the day 
and deSCriptions and illustrations 01 
LEADING MANU:FACTURING ESTAB

LISHMENTS, MACmNES, TOOLS 

AND PROCESSES. 

Inventors and Patentees 
will find in each number an oflicial List of Patents, to 
gether with descriptions of the more iIl;lportant Inv ett 
tions, with decisions in Patent Cases and points of la W' 
affecting the rights and interests of Patentees. 

TERMS OF SUBSORIPTION :-$3.00 a year, $1.50 for six 
months. $1 for foul' months. 

To clubs of ten and upward, the subscription Is on I Y 
'2.50 per annum each. SpeCimen COpies will be sent gratis . 

MUNN &: CO., Publishers. 
37' Park Ro�. NeW' York . 

THOSE WISH-ing to secure their rights by 
Letters Patent 

Are referred to an adver .. tisement on another page 
An Illustrated Pam-
r:!tet��;a���'t!r!" �::: ticulars concerning the 
��t��A�a #e�����PI�� tion. Also, a Pamphlet relative to Foreign Patents and their cost !'urnisbed free. 

Address 
MUNN &: CO. , Patent SoliCitors. 

31 Park Row New York 

© 1869 SCIENTIFIC AMERICAN, INC.




